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MANUFACTURE OF OIL OF VITRIOL. 


BY J. F. GESNER, M. A. 


OME one has said that the world 
knows least of its greatest men. If 
this be so with reference to individu- 
als who shape, for weal or for woe, 
the destinies of their kind, with how 
much more truth may it be asserted of 
the great material products, that min- 
ister so vastly to man’s comfort and 
enjoyment! Few have any adequate idea of the 
fimportance in our arts and manufactures of the 
corrosive liquid, known in commerce as the oil 
of vitriol. So important is the subject of our 
article, and so various and numberless the products, necessa- 
ry almost to our daily existence, depending upon its manu- 
facture, that it has been said that the material prosperity of 
a country may be judged of very accurately by the amount 
of oil of vitriol it produces. 

The chemist knows oil of vitriol as sulphuric acid, and 
writes it, in characters rather cabalistic to the uninitiated, as 
H, 80,. The characters, however, are easily understood. 
The capitals are merely the initials of the elements com- 
posing the compound, and the figures under them (1 being 
understood when'‘no figure is written) denote the number of 
times each element enters into combination. 

And here comes in 
one of those great and ° 
comprehensive laws 
which it is the glory 7 
of science to discover 
and apply. We have 
written sulphuric acid 
H, S8O,, and we have tho 
not done so at hap- 
hazard. Our hydro- 
gen, oxygen, and sul- 
phur behave, contrary 
often to our experi- 
ence in the case of 
individuals, with un- 
varying decision and 
consistency. For the 
sake of simplicity we 
may write our com- 
pound S0,, H,0, bear- 
ing in mind that the 
second half of the 
symbol, H,O, indicates 
1 part of water, H,O 
always meaning water 
in chemical language. 
The elements in the 
first part of the com- 
pound, S0O,, are sul- 
phur and oxygen, and 
SO, means 1 part of 
sulphur and 8 parts of 
oxygen. Now we can- 
not change these rela- 
tive proportions of 
sulphur and oxygen 
and retain the same 
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compound. The in- 
stant we do so, a new 
chemical compound 


springs into existence. 
If we make, for in- 
stance, two parts of 
oxygen combine with 
one of sulphur, we 
have no longer sulphuric acid, but the pungent suffocating 
odor of a burning sulphur match, due to sulphurous acid gas, 
a definite compound that cannot be formed with any other 
different proportions of ‘the combining elements. 

By investigation, chemists. have discovered that the dif- 
erent elements have certain and unfailing combining weights. 
For instance, the combining weight of sulphur is 32, that of 
oxygen 16, that is, inthe case of sulphurous acid, 32 grains, 
ounces, or pounds, etc., of sulphur, have combined with 
twice 16 grains, ounces, pounds, etc. (not twice any other 
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parts are oxygen. In the case of SO,, we have a striking ex- 
ample of the change a new entering element or compound 
can effect in a given substance. §Q,, without its equivalent 
of water, which we have called anhydrous sulphuric acid, is 
a white, solid substance, and may be molded in the fingers 
like wax, without danger if not pressed too hard. It has 
neither acid nor corrosive properties. Drop aquantity, how- 
ever, into a little water, and there is a hissing noise, and an 
evolution of steam, as when you quench a red hot iron. So 
strong’is the affinity of this inert harmless wax for the equal- 

ly bland water, and so violently do they combine, that no 
amount of heat will serve afterwards to separate, without 
decomposition, the two, which make up the intensely acid 
liquid, oil of vitriol. 

Although sulphur was well known to the ancients, they 
were not acquainted with its compound with oxygen, the sub- 
ject of our article. Paracelsus, who died in 1541, seems to 
have been the first who understood its composition. That 
sulphur, or brimstone, should have been known, centuries 
before its compound, sulphuric acid, was recognized or ap- 
plied to any use, is due not only to the limited knowledge 
possessed by the old alchemists, but to the fact that the acid 
rarely occurs in the free state. The affinities of sulphuric 
acid are so strong that, not content toexist alone, it must, as 
it were, have some intimate chemical companion with which 
to form a chemical alliance. And how different the com- 
pound from the elements and compounds composing it! 
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MANUFACTURE OF OIL OF VITRIOL,—THE GLASS CONCENTRATING RETORTS. 


Glauber’s and Epsom salts are familiar in our mouth as house- 
hold words; but who would recognize sulphuric acid and 
soda in the one, or oil of vitriol and magnesia in the other? 
Plaster of Paris is a familiar substance, inert and harmless, 
with no trace of our corrosive acid and the caustic lime com- 
posing it. But notwithstanding this strong tendency tocom- 
bine with other bodies, sulphuric acid has been found in the 
free state. .Jt is sometimes discovered free in the water 
which drains from coal mines, evidently produced by the 
decomposition of the iron pyrites contained in the coal, as 





number of grains, ounces, pounds, etc.) of oxygen to form 
32 +(16 x 2)—64 grains, ounces, or pounds of sulphurous 
acid. So that, in any number of grains, ounces, or pounds of 
sulphurous acid, we know that =} is sulphur andj?7= 
} is oxygen; in the same way SO, denote that 32 grains, 
ounces, or pounds of sulphur, have combined with three 
- times 16 grains, ounces, or pounds of oxygen, making up 
32+(8 x 16)=80 grains, ounces, or pounds of anhydrous 
sulphuric acid. In any number of equal parts,by weight,then, 
of 80,, we know that 33 parts are sulphur and $=}, 


will be seen further on. Boussingault found it in a moun- 
tain stream, called the Rio Vinagre, in the Andes, and cal- 
culated that the waters of this torrent annually carried down 
to the sea 15,000 tuns of sulphuric acid. In the island of 
Java, it exists in the waters of a stream which has its source 
in the crater of an extinct volcano. In all of these instances, 
it has evidently been produced in the way in which we shall 
presently see that it is now. manufactured on the large scale, 
namely, from the oxidation of sulphur. 

Sulphuric acid was first prepared by submitting, to an in- 















tense heat, the salt known as green vitriol or copperas. The 
substance does not, as the term copperas would seem to im- 
ply, contain any copper, but is simply a sulphate of iron, 
known to the chemist as ferrous sulphate. For some cap- 
turies, this was the only known mode of making the acid, 
and its manufacture in this way is still carried on in Nord- 
hausen, in Saxony, whence the name of the product, Nord- 
hausen acid or fuming oil of vitriol. 

The distillation of the ferrous sulphate is made in earth- 
enware vessels, called, from their shape, long necks. These 
are set in a reverberatory furnace, with an earthenware re- 
ceiver luted to each with clay. The product is a very strong 
fuming acid. From its oily appearance, and the fact of its 
being first derived from green vitriol, we have the ordinary 
commercial term oil of vitriol. This mode of manufacture 
was found to be too expensive, and inadequate to supply the 
increasing demand. Tothe French is due the next impor- 
tant step in the manufacture of sulphuric acid, namely, by 
the oxidation of sulphurous acid, which, as has been already 
remarked, contains one atom less of oxygen than sulphuric 
acid. 

Now the production of sulphurous acid is a very cheap 
and easy matter. All we have to do is to burn sulphur in the 
air; and there are few of us in the habit of using the ordi- 
nary sulphur match who are not fairly acquainted with its 
production on a small scale, and also with one of its proper- 
ties when it has reached the nostrils. 

The cheap produc 

tion of sulphurous 

' acid, then, being taken 
for granted, means 

must be found, at once 

easy and economical, to 

oxydize it into sulphu- 

ric, The French endea- 


\ 
~\ vored first to effect 
le N this by burning sul- 
‘. <2 phur if glass globes, 
the interior surfaces of 





which were kept mois- 
tened with water; but 
the product of sulphu- 
ric acid was found to 
be very small, Sul- 
phar, when burning 
even in pure oxygen, 
will not oxydize to sul- 
phuric acid, except to 
a very limited extent, 
» neither will free sul- 
;, phurous acid take up 
any more oxygen from 


may be plenty around 
it and to spare. 
ZZ We are indebted to 
= the English, though 
the suggestion is said 
to have been first made 
by two French chem- 
ists, Lefevre and Le- 
| méry, for the next 
| great improvements on 
which the present ma- 
nufacture of sulphuric 
acid is founded, Dr. 
Ward, of England, 
found that, by intro- 
ducing niter or potas- 
sium nitrate into the 
burning sulphur, the 
product of acid was 
largely increased. His apparatus consisted of large glass 
vessels holding from forty to fifty gallons. These were 
placed in two rows in beds of sand, and a few pounds of 
water poured into each. Stoneware pots were first intro- 
duced into the necks of these glass vessels, and afterwards a 
red hot ladle, into which was thrown a mixture of sulphur and 
niter, placed in each pot. The necks were then closed with 
wooden stoppers. The sulphurous acid from the burning gul- 
phur was found to be oxydized by the nitrous fumes from the 
ignited saltpeter, and the resultant, sulphuric acid, was ab- 
sorbed by the contained water at the bottom of each glass 
vessel. Sulphuric acid made in this way sold for from 80 to 
50 cents per pound in our currency. Its price is now about 


one penny per poundin England, and with us ranges from 
24 to 2 cents. The great cost of the acid made by Ward’s 
process, as compared with the price atthe present time, was 
owing tothe necessarily limited size of the apparatus, 
made of glass, and the high price of the niter used. 
It was not until Dr. Roebuck, of Birmingham, England, 


(Continued on page 114.) 
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THAT “DASTARDLY OUTRAGE” AGAIN. 


We have been recently favored with a lengthy epistle from 
Mr. John Fehrenbatch, the author of a letter lately com- 
mented upon by us, relating to alleged grievances of work- 
men in the works of Measrs. Stearns, Hill, and Co,, of Erie, 
Pa. The present document is little more than a repetition 
of the persone! difficulties between the above named employ- 
ers and their men, which, as we before remarked, is a sub- 
ject interesting solely to the parties in the controversy and 
in no wise to the public. The circumstances have little or 
no bearing on the main question of the right of employers to 
hire or exclude exactly such persons as they please without 
resorting to outside dictation or advice. 

Our correspondent mistakes the position we assume in re- 
gard to troubles of this nature, and evidently infers that we 
desire to champion the side of the employers as against the 
men in all cases and even in purely personal misunderstand- 
ings. We deal with these questions with reference to their 
effect upon one or the other of the great classes, employers 
or employed, impartially, and not with regard to any partic- 
ular set of men or any especial establishment. If a concern 
treats its workmen in a manner calculated to give a basis for 
the gererally unfounded assertions of trades’ union dema- 
gogues, we endeavor by well meant advice to point out the 
fallacy and inexpediency of such a course; and similarly, on 
the other hand, we do not hesitate to condemn aay body of 
workmen who, by attempts at intimidation or dictation, cause 
employers generally to adopt stringent measures calculeted 
to restrict their privileges or injure their interests. 

The letter before us includes an extract from \a speech of 
the President of the International Union, in whieh the em- 
ployers in question are stigmatized as ‘ pirates and robbers 
of the rights of labor.” This is not the way to bring about 
the amicable adjustment of any trouble. In our opinion, a 
wiser course would be to counsel moderation and proper re- 
spect for the rights of others. 
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SPONTANEOUS GENERATION. 


All experiments thus far made with infusions of different 
substances, for the purpose of producing infusorial animal- 
cule, appeared to prove #hat the access of air was necessary 
for their formation. Pasteur, whe has extensively occupied 
himself with these investigations, found at last that the 
germs of these animalcule could, under certain circumstances, 
resist a temperature of 212° Fahr., as he obtained bacteria 
from solutions which had been previously boiled and after- 
ward came only in contact with air which had been dried and. 
purified by passing it through red hot pumice stone. 

However, in 1869, Dr. H. Chariton Bastian took the mat- 
ter up, and commenced trying if he could not produce ani- 
mel life in a vacuum. He éxperiménted with various fluids, | 
especially infusions of hay and tarnips; he placed them in 
one ounce flasks, having narrow drawn out necks, aid heat- 
ed the solutions in them rapidly till they commenced to boil 
over, so as to be sure that all air was expelled; then he 
kept them boiling for from a quarter to half an hour, while 
the steam was escaping with some force; then the neck was 
sealed ap by melting the glass with a blowpipe flame, while 
at the same time the heat was withdrawn. In this way he 
produced after some practice a perfect vacuum, that is to say, 
one where air was excluded, and only watery vapor present. 
The proof of this was that the water hammer effect was 
quite obvious; this means that the water could ‘be made to 
fail with a shock from one end of the tube to the other, With- 
out passing an atmospheric bubble, as is the case when air 
is present. When the little flasks were thus prepared, they 
showed the development of bacteria and other minute 
moving organisms just as well as if they had not beén eub- 








days. Even when the flasks, after ‘being closed, were sub- 


peared ; and Dr, Bastian went even so far as to submit them 
for four hours to a temperature of 800°, and about 6° in excess, 
without preventing the subsequent development of the ani- 
malculw. He reasoned then as follows: As the germs can- 
not come from the air and pass through the glass, only one of 
two conclusions is‘admissible. 1. That the invisible germs of 
the animaleule are able to stand a heat of 306° without being 
killed; or (2) that living things can be evolved from non- 
living matter. 

The first conclusion is that of Pasteur, and is based on the 
assumption of the old maxim omne vivwm ex ovo (all life 
comes from an egg), deduced from the fact that it is known 
to be true for all the higher animals and plants, and that its 
extension te the lower forms of life, which are intermediate 
between animal and vegetable, is supposed to be a legiti- 
mate deduction on the ground of natural law. 

The second conclusion is that defended by Dr. Bastian ; he 
maintains that the doctrine of evolution, now established by 
an overwhelming weight of evidence, absolutely requires 
that living matter must at some time have arisen from that 
which was not living, and that, in absence of any reason to 
the contrary, the uniformity of natural law should lead us 


1% | to believe that the process continues to take place. He says 
121 | that all analogy is against the possibility of the assumed 


germs retaining their life after being subjected to a heat of 
over 306°. No living being that we know of can endure 
the heat of boiling water, 212°, except a few seeds of the 


5 | higher plants, which are protected by a very hard and non- 


conducting coat. Most animals and plants, indeed, perish at 
a much lower temperature. With regard to the bacteria 
themselves, they are mere specks of naked protoplasm ; they 


120 | are utterly destroyed at 140°, as sufficiently proved by the 


numerous experiments made by Pasteur, Bastian, and others. 
It is unlikely, therefore, that they should have germs capa- 
ble of enduring 306°. 

Experiments were also made by Dr. Bastian with fluids 
capable, after being boiled, of nourishing bacteria when any 
were put into them, and of supporting their copious repro- 
duction, though not evolving them anew when enclosed in 
hermetically sealed vessels. The uniform result was that 
140° not only kills all living bacteria, but also prevents the 
further development or reproduction of any germ which 
might be supposed to exist. The natural conclusion is that 
they do not exist, and therefore these experiments exploded 
the germ theory. 

We hope that these investigations will continue so as to ob- 
tain uniform results; as only then can a full discussion of 
the possible explanations ensue. In the meantime, Dr. Bas- 
tian’s experiments are drawing the attention of the most 
eminent philosophical naturalists. For instance, Alfred R. 
Wallace ranks Bastian’s book as equal in value to Darwin’s 
‘* Origin of Species,” or Spencer’s “Principles of Biology,” 
especially in regard to “curious and novel facts,” ‘“‘ new and 
astounding views of the origin of life,” ‘‘ excellent reason- 
ing,” and “acute criticisms.” 

There is, however, one point to which we wish to draw 
attention ; it is the assumption that these living organisms 
are evolved entirely from inorganic matter. This, we be- 
lieve, is not strictly correct; the infusions all have organic 
origin ; they are organic compounds, and it is well known 
that the organic compounds are not decomposed into their 
inorganic elements, except by actual combustion. Starch, 
sugar, gelatin, etc., are not destroyed, as such, by a temper- 
ature of 300°, therefore, if we attempt to generate living or- 
ganisms from inorganic matter, we must not commence by 
using organic substances, but must confine ourselves to ele- 
ments, or their simple inorganic chemical combinations. 





RECENT GEOLOGICAL INVESTIGATIONS. 

M. Jules Marcou communicates some interesting geolog- 
ical notes to the French Geographical Society, gathered from 
various eminent sources, while preparing a new geological 
map of the globe, recently forwarded to the Vienna Exposi- 
tion. In Spitzbergen, M. Nordenskjold has found (independ- 
ent of the crystaline rocks) paleozoic, carboniferous, triasaic 
and tertiary formations. An important fact, from its bear- 
ing on the history of the earth, is the discovery of ‘terres- 
trial flora dating from the tertiary miocene epoch, which 
shew that the entire arctic polar region must have been 
covered with vast forests similar to those which now exist 
in the northern hemisphere as far north as the borders of 
the tropic of Cancer. In Norway, peat deposits have been 
found in Andae Island, one of the Loffoden group, which, 
like similar beds in Yorkshire, England, are of the jurassic 
epoch. The existence, in Russia, of an enormous triassic 
formation has been determined ; this had, heretofore, by Sir 
Roderick Murchison and others, been attributed to the Per- 
mian system. In Syria and Egypt, continuous and extensive 
deposits of red sandstone indicate the homogeneous nature of 
the rocks of Asia and Africa. On the other hand, the most 
recent geological studies, made in New Zealand, Australia, 
and some of the Pacific islands, prove that Madagascar, in 
spite of its proximity to the African continent, appears to, 
belong to a totally distinct formation which closely resembles 
that of New Zealand and Western Australia. In South 
America, MM. Musters and Pourtalés have found a group 
of extinct volcanoes between the Gallegos river, Cape Virgin 
and the eastern entrance of the Straits of Magellan. 

M. Marcou considers the classification of stratified rocks, 
as generally laid down in modern geological treatises, as very 
‘imperfect and not justified except in a portion of the north. 
ern températe zone. In the West Indies and California, and on 
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the Missouri river, he states that the difficulties of classifica- 
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the first mentioned part of the globe, for example, Dr. Waa- 
has found, in beds of limestone a foot and a half thick, 
forms of fossils which are generally distributed in very dif- 
ferent deposits, and which are supposed to belong to carbon- 
iferous, triassic and jurassic rocks. These evidences are not 
accidental, but are multiplied in Nebraska, Illinois, Califor. 
fia, Australia, and even in New Zealand. 





THE BASE LINE OF ASTRONOMY. 

When a land surveyor wishes to find the distance between 
two points, separated by an obstacle to direct measurement, 
say an impassable swamp or a sheet of water, he resorts to 
triangulation. To the right or left of the line to be deter- 
mined, he lays off another line, from the extremities of which 
he takes the compass bearings of the points whose distance 
from each otber he wants te learn. The angles thus found, 
together with the length of the measured line, are all the 
data needed for calculating the length of the required line. 
In extensive surveys, this principle of triangulation is used 
almost exclusively. A single base line is measured with 
great accuracy, and all the other distances in the survey are 
calculated by means of a series of triangles erected on it. 
The correctness of the entire work depends, consequently, on 
the exact determination of the length of the primary line. 
If there be an error in this, the utmost care in all subsequent 
observations and calculations cannot prevent the survey 
from going wrong. Hence the minute precautions always 
taken in choosing the site and determining the exact posi- 
tion of the base line, in reducing it to a perfect level and in 
finding its length to the minutest fraction, precautions in- 
volving the utmost niceness of instrumental construction, 
the utmost care and patience in observation and calculation, 
and repeated measurement, occupying months of time. 

If the exact survey of a State or a strip of coast line is 
worthy of so much preliminary care and cost, how much 
more so is the survey of the universe! In surveying the 
earth, it is possible at any time to test the correctness of the 
work by measuring a new line and comparing its length thus 
found with the length obtained by calculation. In the sur- 
vey of our Atlantic coast, for example, such a test line was 
measured on an island in Chesapeake Bay, the original base 
line lying on Mount Desert Island off the coast of Maine ; the 
result proved the substantial accuraey of the entire work of 
triangulation covering the larger part of seven or eight States. 
In astronomy, there is no such ever present means of testing 
results and ensuring correctness. Everything hinges on the 
determination of the primary base line, so that any error in 
it inevitably vitiates the estimate made of every other astro- 
nomical distance. And still more, the dimensions and 
weights of all the heavenly bodies beyond the moon, not less 
than their distances from the earth and from each other, are 
determined by calculations which involve the astronomical 
bage line as a known element. It is the foundation, in fact, 
of all mathematical astronomy. Hence the importance of its 
determination with the utmost possible accuracy. 

The base line in question is the sun’s distance from the 
earth. The measurement of this distance with all attainable 
exactness, and the determination of the maximum limit of 
unavoidable error, constitute the most important problem 
now engaging the attention of the astronomical world. The 
Tare opportunity which will be afforded by the approaching 
transits of Venus for attacking this fundamental problem, 
under the most favorable conditions and with all the improve- 
ments in means and methods attained by modern science and 
mechanical skill, very naturally raises those -:phenomena to 
the highest rank among the astronomical occurrences of the 
century. They cannot pass without furnishing data for 
greatly reducing the known inaccuracy of the current esti- 
mate of the sun’s distance, and consequently for a more cor- 
rect determination of all other astronomical magnitudes. 
“ Known inaceuracy!” some may exclaim, especially those 
whose ideas of heavenly bodies and spaces have been gained 
from ordinary text books, with their positive statements and 
professed precision. ‘‘Is not astronomy an exact science? - 
And are not the magnitudes it deals with known with math- 
ematical exactness?” If they were, the coming transits of 
Venus, instead of being scientifically the most momentous 
events of the age, would be matters of comparatively small 
account, A few astronomers might make a note of them, 
but they would hardly engage the attention of all the gov- 
ernments of the civilized world, or give occasion for costly 
expeditions to the remotest parts of the globe. The figures 
of astronomy are, and must ever be, approximations to the 
trath. The question is how small can the margin of error 
be made. 

At present the limits of error, in the measurement of the 
line on whieh all other astronomical measures depend, are so 
far apart that sixty worlds like ours, standing side by side, 
would not be sufficient to fill the gap. As a consequence, 
there is an-uncertainty of at least four thousand miles in the 
exactest estimate of the sun’s diameter, or some hundreds of 
millions of cubic miles in his calculated volume ; and every 
other magnitude beyond the moon is proportionately inde- 
terminate. 

Ten years ago the accepted figures were very much farther 
from the truth. For forty years, Encke’s estimate of the 
sun’s meen distance, deduced from the observations of the 
transit of Venus in 1761 and 1779, that is, in round numbers 
95,000,000 miles, had held its ground; but so many lines of 
evidence converged to prove those figures too great that 
astronomers could not refrain from making the enormous 
reduction which took the general public so much by surprise 
about a decade ago. Noticing this astronomical change of 
base, Sir John Herschel wrote: ‘“The superficial reader 





(one of & class too numerous) may think it (strange and dis- 
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creditable to science to have erred by nearly four millions of 
miles ip estimating the sun’s distance. But such may be re- 
minded that the error of 0°32” (thirty-two hundredths of a 
second) in the sun’s parallax, on which the correction turns, 
corresponds to the apparent breadth of a human hair at 125 
feet, or of a sovereign at 8 miles off.” 

It is on such minute measurements that the approximate 
exactness of astronomy depends. The limit of probable 
error in the latest and most satisfactory determination of 
the sun’s distance is somewhere about half a million miles, 
say one eighth part of the last correction. We may leave it 
to the reader to caleulate how extremely delicate the obser- 
vations of the coming transits must be to effect any consid- 
erable reduction in this apparently great but relatively 
minute inexactness. 





EFFLUX OF STEAM. 

If a fluid issues through an opening, without friction, the 
velocity of its flow will be the same as it would acquire in 
falling through a hight due to its pressure. For instance, 
suppose that steam at atmospheric pressure flows into a vacu- 
um. Steam at atmospheric pressure, or 14-7 pounds per 
square inch, will have a pressure of 14°7X 144=21168 
pounds on the square foot, A cubic foot of steam, at this 
pressure, weighs about 0°0364 pounds, so that the hight of a 
column of steam, necessary to produce this pressure per 
square foot, would be 2116°3+-0°0364—58153 feet. The ve- 
locity acquired by a body in falling through this space is 
found by extracting the square root of 64°32 x 58153. This 
gives 1934 as the velocity in feet per second with which 
steam at atmospheric pressure will flow into a vacuum, if 
there be no frictional resistance. In practice, it is found that 
when a fluid is discharged through an orifice or tube, the 
actual velocity is less than the theoretical, so that a coefficient 
of correction is neceseary in using the theoretical formula. 
Numerous experiments have been made upon the velocity of 
discharge of water, air and steam, those upon water being the 
most extended and reliable. It is difficult, when experi- 
menting with steam, to maintain a constant pressure, and 
the velocity is so great that it is not easy to make an exact 
measurement. For these reasons, the results of different ex- 
perimenters vary greatly. In this article, we shall endeavor 
to give the most accurate results that have been obtained. 

There is one case, in the flow of water, in which the actual 
velocity of discharge varies but little from the theoretical. 
We refer to that in which the water flows through a mouth 
piece shaped to the form of the contracted vein. This 
mouthpiece has a length about equal to the diameter, and is 
constructed with a bell shaped mouth, its diameter being de 
creased at the middle of its length to about eight tenths of 
its original size. Experiments with this kind of mouth 
piece in the case of steam, however, show varying coefficients 
of velocity for discharges under different pressures. The 
table given below will illustrate this. 

TABLE OF COEFFICIENTS OF THE VELOCITY OF DISCHARGE OF 
STEAM INTO THE ATMOSPHERE, THROUGH A MOUTHPIECE 
HAVING THE FORM OF THE CONTRACTED VEIN. 


Pressure in pounds per eae Weight per cubic Coefficient. 
inch above atmosphere foot. 
1 0 0396 0°98 
5 00510 085 
10 0°0598 0°78 
20 0 0815 O71 
80 01025 0 69 
40 0°1232 0°68 
50 ; 0°1436 0°67 
60 01686 0°66 
70 0°1833 0°65 
“ 80 02030 0°64 
90 0°2224 0°63 
100 02410 0°62 


These coefficients have been determined experimentally 
for orificés varying from four tenths of an. inch in diameter 
up to one and a half inches. We will now explain how to 
use them, illustrating by an example. 


The expression for the theoretical velocity is o=V2gh, or 
the velocity of discharge in feet per second is equal to the 
square root of twice the acceleration due to gravity multi- 
plied by the hight due to the effective pressure. The actual 
velocity is equal to the theoretical velocity multiplied by the 
proper coefficient. 

Example: With what velocity will steam at a pressure of 
50 pounds by steam gage issue into the atmosphere through 
a mouthpiece having the form of the contracted vein? An- 
swer: 50 X 144—7200 pounds pressure per square foot. 7200 
+-0°1436 — 50139 feet — hight due to pressure. 64°32 x 50139 
x 0°67 x 1208=velocity of efflux in feet per second. Cor. 
rections can be applied to the coefficients given in the pre- 
ceding table, to adapt them to other cases than that in which 
the steam issues thiough a mouthpiece having the form of 
the contracted vein. 

For a tube haviug rounded edges, and a length equal to 
once and a half the diameter, deduct 0°08 from the coeffic- 
ient for any given pressure. For a tube with square edges, 
and a length from once and a quarter to twice and a half 
the diameter, deduct 0°13 from the coefficient. For a plain 
tube whose length is 12 times the diameter, deduct 0°24 from 
the coefficient. When the length of the tube is 24 times the 
diameter, deduct 0°28 from the coefficient. 

To find the velocity of efflux through an orifice in a thin 
plate, the thickness of the plate being not more than one 
tenth the diameter of the orifice, correct the coefficients given 
in the table as follows: Deduct 0°36, when the pressure does 
not exceed half a pound per square inch. Deduct 0°21 when 
the pressure is equal to one atmosphere. 

We will give an example in one of these cases, as it will 
illustrate the method of proceeding for all: Suppose steam 
of 40 pounds pressure per gage issues through a pipe one 


velocity? Answer: 40 x 144—5760 pounds pressure per 
square foot, and 5760-+-0°1282--46753 feet, hight due to 
pressure. 

4/62 32 x 46758 x (0°68 — 0°28)— 604, velocity of efflux in 
feet per second. The preceding cofistants were determined 
experimentally by Mr. George Wilson, of England. It will 
be observed that they apply to orifices from four tenths of 
an inch to one and a half inches in diameter, and having 
lengths from one tenth to twenty-four times the diameter, 
the experiments having been made on the efflux of steam 
through orifices varying within these limits. Approximate 
formulas, for general use, have been established by the late 
Professor Rankine, and we will give these, illustrating them 
by examples. ‘ 

Case 1: When the pressure of the medium into whielt the 
steam flows is less than three fifths of the pressure in the 
reservoir, the number of pounds of steam discharged through 
a pipe or orifice is found by multiplying the area of the 
pipe (in square inches) by the pressure of steam in the res- 
ervoir, and dividing the product by 70. Example: How 
much steam will be discharged from a boiler into the atmos- 
phere, through a 3 inch pipe, the pressure per gage being 15 
pounds? Answer: Here the absolute pressure in the boiler 
is 15+ 14°7—=29°7 pounds per square inch, and the area of 
the pipe is 7:07 square inches. Hence the quantity of steam 
discharged per second will be (29°7 x 7°07)+-70 = 2°99 pounds. 
The volume of this steam will be 2°99-+-0:0707=—42'4 cubic 
feet, and the velocity of discharge in feet per second will be 
found by dividing the volume by the area of the pipe in 
square feet, This gives the velocity ; 42°4+-0°0492 — 864 feet 
per second. 

Case 2. When the pressure of the medium into which the 
steam is discharged is more than three fifths of the pressure 
in the reservoir, the number of pounds of steam discharged 
per second is found as follows: Multiply the area of the 
pipe (in square inches) by the product of the external pres- 
sure divided by 42 and the square root of the difference of 
the internal and external pressures divided by two thirds of 
the external pressure. Example: Steam of 5 pounds press- 
ure, per gage, is discharged through a 2 inch pipe into the 
atmosphere. Absolute pressure of steam in boiler—5 + 14-7 
=19'7 pounds (absolute external pressure=14°7 pounds). 
Area of pipe=3°1416 square inches. Applying the rule, we 
find the quantity of steam discharged per second =3°1416 x 
(14°7-+42) x V(19°7 — 14°7)-+(% x 14°7)=0°785 pounds. The 
volume of this steam is 0-785--0°0487—16'1 cubic feet, and 
the velocity of discharge is 16°19 0218—789 feet per sec- 
ond, 0 0218 being the area of the pipe in square feet. 

With the formulas given above, our readers will be able 
to solve nearly any question that may arise regarding the 
efflux of steam, with sufficient accuracy for most practical 
purposes. 








EZEKIEL PAGE. 
We regret to hear of the demise of Ezekiel Page, formerly 
of Boston, Mass., inventor of the machine for turning oars. 
Mr. Page’s name has been associated with this particular 
branch of industry for more than a generation; and at one 
time he possessed the only factory in the world wherein oars 
were made by machinery. Indeed at the present day the 
chief business connected with the oar trade in this country 
remains in the hands of the Page family. The manufacture 
has been so perfected that little chance remains for improve- 
ment. It is difficult to obtain a poor article from any con- 
cern where the Page machinery is used, because the mech- 
anism never slights its work, bat imparts true and exact pro 
portions to every pieve of lumber. Clumsy ill-shaped oars 
must be looked for in shops where the labor is done by hand. 
Ezekiel Page’s first improvement in this line was patented 
in 1842, for anew method of sawing out the oar lumber. 
The old method was to saw the logs into square sticks equal 
in size to the width of the oar blade, one oar being cut from 
one stick. By giving a peculiar movement to the carriage of 
the saw machinery, Page was enabled to get two oars out of 
the same block. He produced two blades where only one 
before was made. This gave him the oar monopoly and 
entitled him to rank as a benefactor of the race. His name 
will be for ever honored by every Joyal boatman. 
Page’s next improvement, patented in 1845, was a mech- 
anism for producing the swell on the oar handle. This he 
accomplished by means of a contrivance for moving the 
slide rest of the lathe, in such a manner as to compel the 
cutters to shape the wood to the exact form required. 
Ezekiel Page, at the age of 62 years, rests from his labors. 
He never made much noise in the world, ard yet he contrib- 
uted, for the use of his fellow men, a discovery of immense 
economical importance. Think of the millions of oars now 
used in all parts of the world, and then remember that he 
taught us how to double the number out of the same piece 
of wood. 
There is one other legacy that he has left us, more precious 
even than his useful inventions. It is the record of a gen- 
erous, upright, amiable and well-spent life. Ezekiel Page 
was an honest man. 


Friction of Water in Pipes.. 

In our article on this subject, on page 48 of the current 
volume, the formulas should have been printed as follows: 
1. Prony’s formula: 
h = 000040085 x (L + d) x [(v +0°15412)? — 002875]. 
2. Brooklyn Water Commissioners’ formula : 

h=0°00046749 x (Ld) x (v + 0°397)*. 
8. Lane’s formula: 

h=0°000625 x (L-+d) x v?. 

We republish them, as, separated from the verbal expla- 
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SCIENTIFIC AND PRACTICAL INFORMATION. 


BLACK VARNISH FOR ZINC. 


Professor Bottger prepares a black coating for zinc by dis- 
solving 2 parts nitrate of copper and 3 parts crystallized 
chloride of copper in 64 parts of water, and adding 8 parts 
of nitric acid of specific gravity. This, however, is quite 
expensive ; and in some places, the copper salts are difficult 
to obtain. On this account Puscher prepares black paint or 
varnish with the following simple ingredients: Equal parts 
of chlorate of potash and blue vitriol are dissolved in 36 
times as much warm water, and the solution left to cool. If 
the sulphate of copper used contains iron, it is precipitated 
as a hydrated oxide and can be removed by decantation or 
filtration. The zine castings are then immersed for a few 
seconds in the solution until quite black, rinsed off with wa- 
ter, and dried. Even before it is dry, the black coating ad- 
heres to the object so that it may be wiped dry with a cloth. 
A more economical method, since a much smaller quantity 
of the salt solution is required, is to apply it repeatedly with 
asponge. If copper colored spots appear during the opera- 
tion, the solution is applied tothem a second time, and after 
a while they turm black. As soon as the object becomes 
equally black a'l over, it is washed with water and dried. 
On rubbing, the coating acquires a glittering appearance like 
indigo, Which disappears on applying a few drops of linseed 
oil varnish or “‘ wax milk,” and the zinc then has a deep 
black color and gloss. The wax milk just mentioned is pre- 
pared by boiling 1 part of yellow soap and 8 parts Japanese 
wax in 21 parts of water, until the soap dissolves. When 
cold, it has the consistency of salve, and will keep in 
closed vessels as long as desired. It can be used for polish- 
ing carved wood work and for waxing ballroom floors, as it 
is cheaper than the solution of wax in turpentiné, and does 
not stick or smell so disagreeable as the latter. A permanent 
black ink for zinc labels is prepared by dissolving equal 
parts of chlorate of potash and sulphate of ovpper in 18 parts 
of water, and adding some gum arabic solution, The black 
polish above described is recommended as permanent and ca- 
pable of resisting quite a high temperature. 


MANUFACTURE OF CHLORATE OF POTASH. ° 


To manufacture chlorate of potash on a large scale, it has 
been recommended by W. Hunt to adopt the following 
method: Milk of lime is made to trickle down over bricks, 
placed in a tower where it comes in contact with a continuous 
current of chlorine gas, Chlorate of lime is the chief pro- 
duct, and, by treating this with chloride of potassium, ch'o- 
rate of potash is formed, wilich can be purified by crystalli- 
zation. 

YELLOW GLASS FOR PHOTOGRAPHIC PURPOSES. 


The following simple method of testing the aetinic proper- 
ties of yellow glass for dark rooms is by Le Neve Foster, 
and the only apparatus required is a cheap glass prism. 
When a strip of white paper is placed on a dull black sur- 
face and looked at, through the prism, by daylight, it hae 
the appearance of the rainbow, showing a complete spec- 
trum. On bringing the yellow glass in question between 
the prism and the strip of white paper, those colors which 
are absorbed by the colored glass disappear. If on look- 
ing through the prism any blue or violet rays are seen, it is 
certain that the glass transmits the chemical rays and hence 
is unfit for photographer’s use. If only red and yellow be 
seen, it is non-actinic. 


TESTING SULPHATE OF ALUMINA, 


Sulphate of alumina frequently contains an excess of acid 
which injures it for use in dyeing. Whether the sulphuric 
acid be present in excess is easily ascertained by stirring the 


but not the salt. It is then only necessary to filter the solu- 
tion and test for acid withlitmus, The amount of sulphuric 
acid can aiso be obtained volumetrically. Pure sulphate of 
alumina produces with a decoction of campeachy wood «& 
dark violet or purple color. If free acid be present, the 
color is browner. 
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PROGRESS OF THE Hoosac TUNNEL DURING THE MONTH OF 
JULY, 1873.—East end section: . Heading completed Decem- 
ber 12, 1872. Central section: Heading advanced westward, 
151 feet. West end section: Peading advanced eastward, 
187 feet. Total advance of headings during month, 288 
feet. Length opened from east end westward, 14,235 feet ; 
length opened from west end eastward, 9.677 feet. Total 
‘engths opened to August 1, 1878, 23,912 feet. Length re- 
maining to be opened August 1, 1,119 feet. 





ALBUMEN EXTRACTED FROM MriLK —Schwalbe has found 
that if oil of mustard be added to cow’s milk in the propor- 
tion of one drop to 1*1 drams, the milk does not coagulate 
even after being kept for a considerable period; but that 
the caseine is transformed into albumen. If this discovery, 
says Les Mondes, is confirmed, it will be of considerable im- 
portance in the printed fabric industry. 
a > ie 

SQuEAKING Boots AND SHOES,--To prevent the soles of 
boots or shoes from squeaking, says the Shoe and Leather 
Ohronicle, rasp, with a coarse rasp, the outsole and insole, 
and every other piece of leather that comes in contact in 
friction by the action of the foot. Then apply freely good 
wheat or tye paste. If this is well attended to from heel to 
toe, the boot or shoe will not aqacek. 











Cout’s Frreanms Company has just received an order for 
80,000 pistols. Smith & Wesson have commenced work upon 








tions given in the article, they might be misunder: tood. 


20,000 Russian pistols, and will make about 150 daily. 


pulverized salt into alcohol, which dissolves the free acid © 
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; [Continued from first page.| | 
in 1786, substituted large chambers of lead for the glass 
vessels used by Ward, that the manufacture of sulphur- 
ie acid on the large seale, and at a greatly reduced 
price, bécame an established fact. It was found that, in 


working these chambers, a comparatively small quantity 
of niter could convert a very large amount of sulphurous 
acid into sulphuric, and chemists consequently set them- 
selves to study the reactions that took place. 





; THE SULPHUR BURNERS. 

Thore is a compound of nitrogen, known as nitrogen tri- 
oxide, N.O., that is, 2.atoms of nitrogen combined with 3 
atoms of oxygen, which will yield up at once, to sulphurous 
acid, one atom or equivalent of oxygen, just sufficient to oxi- 
dize the sulphurous into sulphuric acid. This nitrogen tri- 
oxide, having lost one atom or equivalent of 
oxygen, will take up its lost oxygen from 
the air, if mingled with it, and again deliver 
up its oxygen to another rortion of sulphu- 
rous acid, and so on ad infinitum, acting as a 
earrier of oxygen from the air to the sulphu- 
rots acid. All that we have to do, then, isto 
mix sulphurous acid gas, air, and nitrogen 
tzi-oxide with some steam, the water of which 
is an essential ingredient in sulphuric acid, 
in a suitable vessel, to obtain all the oil of 
vitriol needed. On the large scale this isone 
of the most complete and interesting opera- 
tions of practical chemistry. 

On entering chemical works, where oil of 
vitriol is made, our attention is first directed 
to the 

*SULPHUR BURNERS. 

These consist of small furnaces built of brick, 
a section of one of which is shown in the il- 
lustration above. Their sizes and number are 
regulated by the amount of sulphur proposed 
to be burned in a given time. The bed of 
each burner consists of an iron plate, termed 
a burner plate, on which the combustion of 
the sulphur takes place, and underneath 
which there is a fine (as seen in the illustra- 
tion, connected in the rear with the chimney or shaft). 
Through this flue and underneath the burner plate, a con- 
stant current of air circulates, Its object is to regulate the 
heat of the plate, which might otherwise become so hot as 
to volatilize the sulphur. Each furnace is provided with a 
door, closed with an iron shutter but sufficiently loose to al- 
low enough air to enter to completely oxidize the sulphur 
which burns into sulphurous acid. Into each burner the 
workman throws at intervals a shovelful of brimstone, as 
the crude ‘material is sometimes termed. The moment this 
is. done, he takes up an iron receptacle about a foot long, and 
4 or 5 inches wide and 
deep, termed a niter pot. 
This is rapidly filled about 
half full of nitrate of soda, 
and covered to the. depth 
%) of aninch or two with oil 
| of vitriol from an earthen- 
ware pitcher at his side. 
The niter pot being charged 
at the mouth of the bur- 
ner, the workman pushes 
it with a two pronged iron 
fork into the now glowing 
sulphur to about the mid- 
dle of the furnace. The 
door is closed, and the same 
operation repeated with 
each burner until all are 
_. charged. 
= We have seen how neces- 
sary nitrogen tri-oxide is 
in the oxidation of sulphu- 
: - rous into sulphuric acid. 

sila This nitrogen tri-oxide, 

NITER POT AND FORK. however, is not at once pro- 
duced. The fumes from the niter pot, from the action of 
the oil of vitriol upon the nitrate of soda, consist of nitric 
acid, NO.. Butin the chamber this nitric acid yields up 
nearly all its oxygen to the sulphurous acid, betoming re- 
duced to NO, or nitric oxide. This nitric oxide, meeting 
with the sir in the chamber, abstracts oxygen, 
nitrogen tri-oxide, N,O,, which we have considered as the 
earrier of oxygen from the air to the sulphurous acid. 

Although sulphur is almost exclusively empioyed in this 
country as the source of sulphurous acid, in England very 
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large quantities of iron bisulphide, known as iron pyrites, 
are used. The mineral being often a bright, brassy looking 
ore, is sometimes termed fool’s gold, from the fact that many 
inexperienced persons are deceived by its appearance. Where 
it occurs in beds or veins, and especially when it con- 
tains a small percentage of copper, it may be economically 
utilized as a source of sulphurous acid. This isthe case at 
Anthony’s Nose,on the Hudson river, where chemical works 
were erected a few years ago by Mr. G. W. Gesner, a manu- 
facturing chemist of New York, for the purpose of utilizing 
an extensive bed of pyrites that occurs in the hills close by. 
This deposit of ore was originally developed in the hopes of 
finding copper, but the great mass of the ore is hard, com- 
pact iron‘pyrites. In the production of sulphurous acid, it 
is burned in high, narrow furnaces. When once kindled, 
the mineral contains sufficient sulphur to support its own 
combustion. The workman has only to keep the ore well 
stirred up or “ tickled” at intervals, the ore being supplied 
to the furnace by a door at the top, and the residue, when 
the burning is completed, carefully raked out from the bot- 
tom. From the sulphur burners, then, or from the pyrites 
kiln, let us follow the mixed sulphurous and nitrous fumes, 
through a flue, seen on the left in the illustration, to the 


LEADEN CHAMBERS. 


Here we have an immense room or series of rooms, whose 
top, bottom, and sides, are constructed of 5 Ibs. sheet lead, 
or lead that weighs 5 lbs. per square foot. The walls and 
top are sustained by a framework of wood, to which they 
are fastened at intervals by leaden straps, fixed to the cham- 
ber, and overlapping the wooden frame, while heavy col- 


umns of wood or iron beneath serve to support the great 
weight of the structure above. The room under the cham- 














MANUFACTURE OF OIL OF VITRIOL. THE LEADEN CHAMBERS. 


rs contains the bins for the storage of the sulphur and 
niter used. Lead is used in the construction of the chambers, 
because sulphuric acid has but little oxydizing effect on it 
except at a high temperature, but no solder can be employed 
in joining the sheets, because this soon gives way. The 
heavy sheets of lead must be cemented at their edges in some 
way that will make a tight, strong joint, and one that the 
acid cannot eat through. This is done by melting the edges 
of the sheets together by means of a blowpipe, done by 
men technically called lead burners. The lead burner is sup- 
plied, through long flexible tubes, with a current of hydro- 
gen gas and one of atmospheric air. The hydrogen is gen- 
erated in the usual manner, by the action of dilute sulphur- 
ic acid on metallic zinc, and the air is supplied from a pair 
of bellows, operated by an attendant. To avoid any risk of 
explosion, the gases are mixed just before combustion in 
the blowpipe itself. The combustion of the mixed hydro- 
gen and atmospheric air gives rise toa very hot flame, by 
means of which the lead burner melts the clean edges of 
the soft metal together, making a joint that will last as long, 
of course, as the lead itself. Considerable practice and skill 
are required in the operation, and a horizontal joint is made 
more easily than.a vertical one. * 

Steam is admitted into the chamber, by a small pipe, fit- 
ted with astopcock, as seen with the attendant in the illus- 
tration. Finally, we have a vast space inclosed on all sides 
with lead, and filled with dense suffocating fumes of sulphu- 
rous acid and nitrogen tri-oxide, mingled with the more 
harmless vapor of water and atmospheric air, Here take 
place the chemical transformations previously shown, and 
here the production of sulphuric acid goes on uninterrupted- 
ly night and day, to the extent, in the largest works, of 
thousands of gallons daily. 

The capacity of some of these chambers, the largest of 
which are found in England, is worth noting. Mr. Schole- 
field, of Bradford, near Manchester, has a chamber 70 feet 
long, 35 feet wide, and 35 feet high, with a capacity of 85,750 
cubic feet. At Spence’s chemical works, Newton Heath, 
England, there is a chamber 75 feet long, 40 feet high, 50 
feet wide, containing, consequently, 120,000 cubic feet, or 
room enough to inclose two or three good sized houses. Mus- 
pratt Brothers and Huntley, at Flint, North Wales, have a 
chamber 140 feet long, 244 feet wide, and 194 feet high. 

Fixed to the side of the chamber, and shown in detail in 
the illustration, we have a drip for testing gravity. This 
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in the chamber trickles or drips, through a pipe perforating 
it. The acidis caught by means of a trough or spout run- 
ning along the interior side of the chamber, and is tested, 
when received, as to its speci- 
fic gravity by a hydrometer. 
The acid formed in the cham- 
bers falls with the condensed 
steam, and collects on the bot- 
tom or floor. This liquid has a 
specific gravity of 1°55, stands 
at 45° Baumé’s hydrometer, and 
is known as 45 or chamber acid. 
Containing 50 per cent real acid, 
it is frequently used for various 
purposes, as the manufacture of 
superphosphate of lime. Its 
concentration, however, as we 
shall presently see, is generally 
carried much further. 

We have seen how the nitrous 
fumes, or nitrogen tri-oxide, act 
the part, simply, of a carrier of 
oxygen from the air to the sul- 
phurous acid. Theoretically, 
then, when once the chambers <—" - 
contained the requisite amouxt 
of nitrogen tri-oxide, this should 
suffice for the oxidation of an unlimited amount of sul- 
phurous acid. Practically, however, from 6 to 10 per cent 
of niter, in proportion to the sulphur, is ordinarily required. 
This is owing to the fact of so much nitrogen tri-oxide be- 
ing carried up the chimney, or stack, with which the cham- 





DRIP FOR TESTING GRAVITY 











consists of a leaden receptacle, into which the acid formed 


bers are necessarily connected to maintain a draft through 
them. To save these fumes we have what 
are called 
COKE COLUMNS. 
or “Gay Lussac’s Towers,” from the name 
of the illustrious chemist and inventor. 
These consist of high narrow chambers lined 
with lead, and filled. with pieces of coke, 
down through which oil of vitriol is caused 
to drip from the top, The towers are con- 
nected, as seen in the illustration, the first at 
the top with the end of the chamber, the 
second joined to the first at the bottom by a 
leaden flue, and finally the top of the second 
tower connected with the stack. The waste 
gases of the chamber, containing the nitrous 
fumes, are thus compelled to pass down the 
first tower and up the second, before escap- 
ing. In their passage, the oil of vitriol, 
trickling through the coke, largely absorb 
the nitrous fumes, so thet by this method 
the amount of niter used is reduced 50 per 
vent ; the acid’ containing the nitrous com- 
pounds is then returned to the front of the 
«chamber, where the heat is sufficient to libe- 
rate the nitrous fumes again. 
To effect the first concentration of the 
chamber acid, it is run off into 
LEADEN CONCENTRATING PANS. 
These are shallow leaden vessels, made of very stout sheet 
lead, and set in a furnace upon wro»cht iron plates, which 
receive the direct flame of the fuc. Three, four, or more 
pans are generally used, and connected together by siphons. 
In the lead pans, the concentration is carried up to 60° Baw. 
mé and specific gravity 1°75, at which point, at the heat 
necessary for evaporation, the acid begins to attack the lead. 
This is termed 60 acid or pan acid, and is sometimes sold 
and used for various purposes. Neither the manufacturer 
nor the trader, however, is satisfied with this degree of con- 
centration. From the lead pans, the acid is usually run off 
into platinum stills, where it is concentrated until it attains 
the specific gravity of 1°842 and stands at 66 Baumé, when 





THE COKE COLUMNS. 


it is called 66 acid or oil of vitriol. These beautiful white 
platinum stills are very expensive. A still capable of making 
100 carboys, or 16,000 pounds, a day will weigh only 200 
pounds, yet cost $20,000, or at the rate of $100 per pound. 
And yet platinum is the only available metal which will 
withstand the action of sulphuric acid, at the high degree of 
heat, 600° Fah., necessary for the manufacture of oil of vi- 
triol, or 66 acid. Even this metal, in the course of time, be- 
comes so thin at the bottom of the still that it must be 
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patched or renewed. When a break occurs, it is sometimes 
soldered with gold. To avoid the large outlay of capital 
for a platinum still, various suggestions have been made as 
to the use of other materials, and various forms of appara- 
tus have been devised for the final concentration of sulphu- 
ric acid. 





LEADEN CONCENTRATING PANS. 
Although glass has been tried, and used in England, we 
know of no apparatus more ingenious and effective than the 


PATENT GLASS CONCENTRATING RETORTS 


shown in the large illustration (front page), and now in suc- 
cessful use at the Phoenix Chemical Works, South Brooklyn, 
N.Y. Here we have eight glass retorts, each holding about 
five gallons, and each set in a separate sand bath, in furnaces 
charged from the side. The acid from the leaden pans enters 
by a siphon, the upper retorts of each set or series, and flows 
out, after attaining a certain hight, by a glags tube, into the 
next lower vessel. By the time the acid has reached the lower 
retort, it is concentrated up to strength, that is, 66° Baumé. It 
then flows out into a leaden pipe set in a trough of running wa- 
ter, where it is cooled to some extent, and whence it flows into 
shallow leaden pans to undergo a further reduction of tem- 
perature before it is packed for the trade. The goose neck of 
each retort is connected with a leaden pipe, seen in the illus- 
tration between the two series. This pipe joins a flue (seen 
on the left, rising from the lower end of the furnace) which 
conveys the mixed vapors of acid and water, evolved during 
the concentration, to a condensing chamber, also of lead, 
where the acid, which would be otherwise lost, is recovered. 

Although of so fragile a nature, the inventor informs us 
that, with care and attention, it is not very often a retort 
breaks; he had not lost one during the last six months. 
When this does happen, however, means are provided in the 
shape of achannel, which runs under and communicates with 
each sand bath containing the retorts for the purpose of re 
covering all the acid possible and delivering it into a recep- 
tacle in front of the furnaces. 

This apparatus of concentrating retorts is far cheaper than 
a platinum still. The glass retorts, with their furnaces and 
connections, capable of concentrating 100 carboys daily, will 
cost about $2,000, while a platinum still, capable of doing 
the same work, will cost $20,000. 

We now follow the acid from the concentrating retorts to 
the cooling cisterns, where our illustration shows the work- 
man 

FILLING THE CARBOYS. 
This is done by means of a leaden siphon, provided with a 
stop cock. Care is taken not to fill it quite full, otherwise 
the absorption of water from the air by the acid, in the 





FILLING THE CARBOYS. 


course of time, will cause an overfiow. A carboy is a large 
blown glass bottle containing eight or ten gallons, packed in 
hay or straw and set in a square wooden box. The mouth is 
closed when full, to prevent spilling and access of air, as 
far as practicable, by a stopper of clay, which is covered 
with a common canvas rag, and the whole smeared outside 
with tar. This makes a primitive rough-looking package, 
and one extremely liable to accident and breakage; but the 
trade seems to be satisfied with it. An opportunity is here 
afforded for some ingenious inventor to make an improve- 
ment. 

When once the glass is cracked or broken at the bottom, 
there is a sudden end of the carboy, as both straw and wood 
soon become converted into soft charcoal. These carboys 
are transported all over the country, and, when emptied, re- 
turned to the manufacturer, if not es distant, to be replen- 
ished. 

The quantity of oil of vitriol nalts manufactured in 


Seietific American, 


Great Britain amounts to about 200,000 tuns, that made in 
the South Lancashire district alone exceeding 3,000 tuns per 
week. 

We are indebted to Messrs. Gridley & Coffin, proprietors 
of the Phenix Chemical Works, and to Mr. Saunders, the 
superintendent, for facilities afforded in making the illustra- 
tions connected with our article. 





NORWAY AND SWEDEN. 

An esteemed correspondent, now traveling in Northern 
Europe, remarks as follows: 

**Never could more dissimilar nations be united under 
one government than Norway and Sweden. Norway clings 
with the most absurd tenacity to old things and o 
doing them, while Sweden is ready to advance with the rest 
of the world. The difference appears strikingly on the line 
of railroad between Christiania and Stockholm. The road 
is about 400 miles long, of which, say, 100 are in Norway 
and 300 in Sweden. The time for express trains is about 20 
hours. Of this, something like 8 hours is taken for the | 
Norwegian 100 miles, leaving 12 hours—really, only 11 | 
hours—for the Swedish 300 miles, or 12 miles against 25 | 
miles per hour. But most of the travel in Norway is by the 
very old fashion of carrioles and post horses, the principal 
roads—under government care—being in good order and the 
speed averaging, with push, six or seven miles per hour. 

The American Consul in Christiania—whicl: is the only | 
live part of Norway—is trying hard to get our mowers and | 
reapers into use there, though thus far with indifferent suc- 
cess. In Sweden, these things are being taken hold of with 
something like freedom. The Swedes are, evidently, a con- 
triving and mechanical people, and in such things very 
much in advance of their neighbors. They are just the 
kind of people to be at home in America, and the very best 
kind of people America could have. In both countries, as 
well as in Great Britain, I heard the loudest kind of lament- 
ation over the great emigration to America. Lack of labor- 
ers causes strikes and high prices, they say, and reduces the 
means of the old countries and the values at the same time. 
Land, generally, seems to have touched its highest point 
everywhere on this side the ocean, and to be falling with no 
little rapidity, and with an ever diminishing number of 
purchasers. Of course, I speak generally and not particu- 
larly, What shall we do about it? seems to be an absorbing 
question, in each of the countries through which I have 
passed. The story of success in America flows back from 
every pen; and those who remain, having friends who have 
gone before, are in nearly every case anxious only to get 
away themselves.” 





Origin of Plagues. 

Dr. Tholozan, physician in chief to the Shah of Persia re- 
cently read a paper before the French Academy of Sciences 
on the origin of pestilence. It has been generally believed, 
he said, that the plague or eruptive fever was exclusively 
engendered in low, warm, and marshy regions, especially in 
the north of Africa and in Asia Minor. This opinion is, 
however, without foundation, and a large number of facts 
as well as the evidence of past intlictions, prove that the 
disease may originate in avy latitude, under all climates and 
in all countries, however elevated. It is not a consequence of 
climate or meteorologic influence,nor even the necessary con- 
comitant of unhygienic causes, however energetic. Famine, 
for instance, breeds typhus fever rather than the plague. 
This exclusion of all physical origin leads to the con- 
viction that the malady is due to some animal ferment; the 
pest, in short, is an organic fermentation. 

M. Tholozan added that he considered the deadly forms of 
pestilence so common in Kurdistan to be principally due to 
the intimate contact of the inhabitants with their sheep in 
unhealthy and badly aired cabins. 


Shocking Accident. 

J. E. E., of Pa., says that Miss Craft, a young lady from 
Beaver Falis, Pa. ,while in a flouring mill,was standing near 
two upright shafts that were revolving at the rate of fifty 
revolutions per minute, one of the shafts being covered 
with sticky corroded oil. Her dress,being of light material, 
touched and adhered to it; and instantly winding around the 
shaft, she was drawn between the two(they are only a few 
inches apart) which caught her flowing hair,then tearing the 
entire scalp from her head, to the eyebrows. One leg was 
badly fractured and she was much lacerated and bruised. 
She lies in a critical condition and her physicians have no 
hopes of her recovery. 

Upright running shafts are always dangerous, and owners 
should have them encased with wood boxing 
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New Photo-Process. 

A recent improvement, announced by Mr. Burgess, a pho- 
tographic artist of Peckham, England, consists in sensitiz- 
ing gelatin by means of bromide of silver. The mixture is 
applied warm to the glass plate, and the picture may be 
taken with the plate either wet or dry. The time of ex- 
posure is the same as for the ordinary wet collodion plates. 
The alkaline-pyro developer is used, the picture making 
its appearance rapidly, with any required degree of intensi- 
ty. The new process promises to compete sharply with 
the ordinary collodion process. 








THE reason why common salt sometimes becomes moist 
when exposed to the atmosphere is because it is not pure 
Chloride of calcium and chloride of magnesium are impuri- 
ties generally present in salt, and they absorb moisture 
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HARRIS &HEWITT’S PATENT SASH CORD FASTENER- 

The object of the invention represented in the accompa- 
nying engravings is to dispense with the knot commonly 
used to fasten window cords to sashes, Any one, who has 
ever attempted to re-adjust the old fashioned though simple 
arrangement, will not fail to appreciate the utility of the 


Fig. 1 
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new device. An old knot is very commonly drawn up into 
the hole through which the cord passes, and requires no 
small exercise of time and patience to force it out. This only 
begins the trouble, for the rope has become hard and jammed, 
and persistently refuses to untie. After breaking off his fin- 
ger nails and working himself into an uncomfortable perspi- 
ration, the operator, probably with a few forcible interjec- 
tions, settles the difficulty by hacking the obdurate knot off 
with his knife. Then he pokes the rope carefully through 
the hole again, triumphantly ties a new knot, and pulls down 
the sash with a sigh of relief. The window descends nicely 
until within two inches of the bottem, and declines to move 
any further. He pulls, and pitches his whole weight on it, 
and gets mad, and screams short texts not taught in Sunday 
schools, and finally tries to push it down with his foot, and 
in doing so breaks a pane of glass. Then he retires for a 

short distance, and sits down on a tool box and glares. Event- 
ually he discovers that the cord, by cutting off the knot, has 
become too short, and the weight is jammed against the pul- 
ley; and consequently, after briefly communing with the 
weight and the cord and everything in any wise connected 
with the window, he puts on his coat, and goes down the 
street for a new rope, which, after considerable tribulation, 
he manages to adjust. 

All this trouble is obviated by the little fixture herewith 
illustrated, the cost of which is only nominal, being, at re- 
tail, less than six cents toa window. It consists of a short 
cylindrical casting with a taper hole through it, through 
which the cord is passed after being threadeti through the 
opening in the edge of the sash in the usual manner, There 
is also a serrated wedge, which is pressed into the hole in 
the fixture beside the cord, as shown in the illustration, fast- 
ening it very securely. This wedge is so proportioned that 
it is impossible to draw it through the casting, and no mat- 
ter how hard it may be dragged up, a slight pull at the short 





Fig. 2 





end of the cord will instantly release it for renewal or re-ad- 
justment. No special preparation of the sash, different from 
that ordinarily made for the knotted cord, is necessary. 

The expense of this fixture, it is claimed, in first hanging, 
is more than saved in time and cord. It has been tested or 
examined, and is approved, by the leading builders and ar- 
chitects of Newark, N. J. 

Patented July 22, 1873, by Horace Harris and Frederick 
Hewitt, 788 Broad street, Newark, N. J., from whom fur- 
ther particulars may be obtained. 





APPROACHING EXHIBITION AT MONTREAL.—An agricu- 
tural and industrial exhibition will be held at Montreal on 
September 16, 17, 18, and 19, 1878. In all departments, the 
competition is open to exhibitors from any part of the 
world. The whole fields of agriculture and manufactures, 
commercial and domestic, are covered by the long list of 
premiums. Mr. Georges Leclére is the secretary, who will 
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furnish full particulars if addreseed at Montreal, P, Q. 
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Daaneeee VENA DP OS! 
THE GREAT EXPOSITION—LETTER FROM UNITED STATES 
COMMISSIONER PROFESSOR R. H. THURSTON. 


NUMBER 6. 


Vrenna WEUT-AUSSTELLUNG, JULY, 1873. 


The work of the juries has, at last, been nearly completed, 
and the members of the international jury are leaving Vi- 
enna for their widely separated homes. 

In Group XIII, which embraces machinery and means of 
transport, the work is all done, even including the awards 
of the great Hhren Diplom, unless, as is almost invaria- 
bly the case at such exhibitions, a few tardy or careless ex- 
hibitors have been overlooked. 

The publication of the awards will not be officially made 
tev some weeks; but it seems well understood that the dis- 
tribution has been made with unusual discrimination; al- 
theugh the usual error of too great liberality will, very 
probably, be noted here, and an occasional obvious mistake 
mey subject the jury to severe criticism. 

Of these awards, the United States section is generally 
supposed, and probably with good reason, to have received 
a liberal share, and to have taken a proportion of the med- 
als for ‘‘ Progress” entirely beyond comparison with that of 
any other nation. The richness of our own section in orig- 
inal and valuable mechanical devices is thus well illus- 
trated. 

Unsatisfactory and incomplete as our exhi’.;\ in the Ma- 
chinery Hall appears to every American engine t, it seems, 
to the European, remarkably rich in valuable novelties, 

It will probably be found that, should any of our people 
find themselves undeservedly overlooked, or their exhibits 
not as fully appreciated by the juries as they should ke, 
their misfortunes will, in most cases, be a consequence of 
their own errors, either in neglecting to secure good repre- 
sentatives here, or in the still less excusable, although ex- 
tremely frequent, neglect to prepare for the jury exact and 
minute descriptions of their apparatus and of their claims. 
American exhibitors have been vastly more careless of their 
own interests, as a rule, than have the exhibitors of any 
other nation, Should the result prove that we have been 
kindly dealt with, it must be attributed to the cgnscien- 
tiousness of the juries, and to the peculiar ingenuity and 
the exteptional merit displayed in our machinery depart- 
ment, rather than to the efforts of those most directly inter- 
ested in securing careful examination and thorough discus- 
sion of the merits of individual exhibits. 

One of the most interesting records in our notebook is 
that of a day spent in looking over the 


STEAM ENGINES, 


of which a large number, of all sizes and varieties, are dis- 
tributed throughout the exhibition. The larger examples 
of stationary engines are, very generally, more or less exact 
copies of the Corliss. The Sulzer engine, which is one of 
the largest on exhibition and which has attracted special at- 
tention, would Le considered a modified Corliss engine—a 
modification also which is, on the whole, in the wrong direc- 
tion. Itappears in my notebook under the dsnomiination of 
“the Sickels-Corliss-Greene engine of the Swiss section.” 
It has 2 “‘drop cut-off”—the invention of Sickels—and has 
the poppet valve which is usually found on American en- 
gines of the Sickels type. Its governor determines the 
point of cut-off, and it is therefore, so far, a Corliss engine. 
The peculiar motion adopted for engaging and disengaging 
is something intermediate between that of Corliss and one 
of the systems of Greene. The engine has a condenser, and 
is said to work with a creditable degree of econcmy. 

Comparatively few of the Corliss engines seen here are 
precise copies of the original. Builders have usually en- 
deavored to produce sce difference of detail, which they 
elaim to be peculiar to themselves, and to be improvements 
upon the standard machines. They seldom or never suc- 
ceed, however, in either avoiding its defects or in introdu- 
cing improvements. The defects of the Corliss engine are 
not numerous, and those which exist are inherent in that 
peculiarly typical and tnique design which has grown into 
its most perfect shape in the hands of its originator. To 
eradicate them necessitates a change in every detail and the 
compl+te transformation of the whole design. To effect im- 
provement, the engineer who makes the attempt must ex- 
cel all who have yet made a similar effort. 

The Corliss engine is a quarter of a century old, and is, 
to-day, very nearly as it was then, one of the most complete 
iiustrations of a mechanical type that can be found. It af- 
fords, to the student of mechanical “ comparative anatomy,” 





one of his most interesting studies. But the Corliss engine 
cannot be claimed to be a perfect machize. English build- 
ers, who usually exhibit quite a different style of engine, 
while forgetting that an effective expansion (variable by the 
governor) can only be obtained, so far as engineers have yet 
learned, by the use of a detachable valve gear, unless at the 
sacrifice of delicacy in regulation, have persistently adhered 
to the use of the steam jacket, a detail never seen in the 
Corliss engine. The best 
ENGLISH EXHIBITORS 


have usually presented a type of engine which is quite dif- 
ferent from the Corliss. The bed is usually flat and broad, 
and carrieg the cylinder, the guides, and the shaft pillow- 
blocks, as was formerly the universal practice with horizon- 
tal engines. The steam cylinder is jacketed, and the jacket 
is fitted with independent pipes to supply it with steam and 
to drain off water of condensation. The valve gear is that 
of Meyer: two blocks united by a screw with right and left 
hand thread, riding on the back of the main valve. In at 
least one instance, the designer has shown his appreciation 
of the importance of allowing the least possible clearance 
by dividing the valve and making of it two, which cover 
ports at either end of the cylinder, instead of adopting the 
ordinary form with its necessarily long steam passages. 
The governor moves a valve in the steam pipe and the de- 
gree of expansion is determined by the engineer, who, by 
use of the sciew, separates or draws together the cut-off 
blocks as occasion may seem to require. 

One English firm exhibits an engine in which this is done 
by a link motion, the link being moved by a Porter govern 
or, The Porter governor, it may be remarked, is to be met 
with in every part of the Machinery Hall and its annexes. 
Even the rough and awkward looking engines which drive 
the machinery of the breweries and the sugar mills are fre- 
quently supplied with this American regulator. 

The crank is usually given up for engines of short stroke, 
and a disk, carrying a counterbalance, takes its place. The 
workmanship of these standard British engines is usually 
excellent, and several firms present machines of the best of 
workmanship and having a most magnificent finish. Such a 
style of finish I have never been fortunate enough to see at 
home, even on engines ‘‘ gotten up for the occasion,” as these 
evidently are. One English engine, of considerable size, 
has a plain steam valve at each end of the cylinder, and, on 
the top of each, is an expansion valve, apparently of the 
‘* gridiron” sort, sliding transversely. The time of its move- 
ment, relatively to that of the main valve, is determined by 
an ingenious system of ponderous gearing, intermediate be- 
tween the valve motion shaft and the main shaft, whose 
axes are varied in position by the action of a large fly ball 
governor. It may work well, as a number of certificates ex- 
hibited by the builder claim that it does; but the first im- 
pression of the stranger is that such a weight of gearing 
must add seriously to the cost of the engine, even if it does 
not impede the action of the governor, and add perceptibly 
to the resistance of the machine itself. It looks like a mons- 
trosity of engineering. 

Two compound stationary engines are exhibited. One, in 
the British section, by Galloway, has cylinders of 14 and 24 
inches diameter, respectively, and a stroke of 24 feet. Its 
cranks are set opposite each other. Regulation is effected by 
a peculiar governor, resembling Porter’s in being weighted 
and running at high speed, which adjusts the link operating 
the main valve. The steam jacket is not used, this important 
defect being supposed to be compensated by the resuiting 
simplicity of the cylinder castings, and by the convenience 
with which the intermediate valves may be reached. This 
engine is rated at 100 Lorse power, is weil made, and moder- 
ately well finished. The 


FRENCH 

exhibit no stationary engines worthy of special notice, ex- 
cept, perhaps, in one case, where an engine has been built 
with crank shaft bearings spread far apart with no other ap- 
parent object than that of placing the eccentrics inside. 
The awkwardness of the arrangement. is something remark- 
able and not at all to the credit of the designer. The 


SWISss, 


beside the Sulzer engine already noticed, exhibit two Corliss 
engines, and a fourth engine which combines the Corliss and 
the well known device known among our engineers as the 
“‘French cam.” In this example, the condenser and air 
pump are contained in the engine frame. 

The other engine, which would generally be considered the 
best of all from the fact that it least departs from the stan- 
dard design, is well built and prettily finished. Its balance 
wheel isa mortise gear, and a very common featureof those 
foreign built engines. The only stationary engine present- 


ed by 
BELGIUM 
is that of the great firm of Bede & Co., which seems, in the 
opinion of engineers here, to divide the honors with that of 
the Gebriider Sulzer. It is a ‘mixed Sickels-Corliss,” and is 
one of the least objectionable of the new departures from 
the familiar American design. The steam valves are moved 
by two separate heart-shaped cams. The trip and the regu- 
lating apparatus are essentially the forms of Sickels and 
Corliss respectively. 
GERMANY AND AUSTRIA 

exhibit several Corliss engines, usually with useless changes, 
miscalled ‘‘ improvements,” and also a few engines of less 
creditable form. 

The Dingler compound engine is one of the quietest en- 
gines in the Exposition, and attracts attention by its noise- 
lessness and its rapidity of rotation. It seems to be fitted 
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with continuously revolving valves, and to possess many 
peculiarities wl.ich will require further investigation. 

On the whole, it may be said that the now well established 
principles of steam engine economy : dry steam, high press- 
ure, a maximum expansion, high piston speed, efficient steam 
jacketing, and perfect regulation: are not fully recognized 
in the design of any one steam engine exhibited here, and 
that the best machines, of considerable size, which are found 
in the exhibition, are more or less exact copies of a well 
known standard American engine. Of this, or of any other 
of the several leading forms of steam engine which are so 
familiar at home, no single example is to be seen in the 


; UNITED STATES SECTION. 

Of a smaller class, the two beautiful little vertical engines 
of the New York Safety Steam Power Company, which 
are in operation in the American department, are excellent 
examples. Their elegance of design, fine workmanship, and 
high finish attract attention and elicit many compliments 
from visitors. The neat horizontal engine of the Norwalk 
Iron Works represents also another of our best efforts in 
small powers, and another small engine, furnished by Pick- 
ering & Davis, is always under inspection. This latter en- 
gine has been designed especially for the use of the Under- 
wood angular belting. Its fly wheel is in line with the piston 
rod and is driven by a pair of rods and cranks, one on either 
side. The narrowness of the face of the wheel which is al- 
lowed by the cord like belt permits this arrangement to be 
adopted without too great lengthening of the crosshead. 

Judging by what is to be seen here, it must be concluded 
that the building of stationary steam engines for general 
purposes has mage very little progress during the interval 
which has elapsed since .he Paris Exposition, which last per- 
mitted a similar international competition, and indeed, it 
may perhaps be said, during the last score of years. Cor- 
rect principles are but little more completely, although much 
more generally, applied now than many years ago, notwith- 
standing the fact that the great scientific principles which 
underlie all successful engineering practice have, during 
this same interval, received their most wonderful and essen- 
tial development. 

It is to be hoped that the same observations may not be 
called forth by the study of the American International Ex- 
hibition of 1876. Yet it rarely happens that marked changes 
in engineering practice take place in so short an interval of 
timeas that which separates us from that event. 





R. H. T. 














— Gorrespondence. — 


Bolless and Boiler Owners. 
To the Editor of the Scientific American : 

Your article on “‘ Boilers and Boiler Owners,” on page 38 

of your current volume, reminds me of a specimen I saw 
three or four weeks ago. While in an engine room near 
here, the engineer showed me a piece of the feed pipe and 
mud drum taken from under his boiler. Two weeks pre- 
vious to the time of taking the mud drum out, the boiler 
had been tested to a pressure of 125 lbs. per square inch, the 
pump and boiler gage agreeing. By examining I found that 
a hammer could be driven through the pipe and drum at any 
place, while, in some places, the blade of a pocket knife could 
be thrust through. 
Query: Why is it that boilers and mud drums are enabled 
to sustain so high a pressure, in such a condition as the above, 
and the one at Bay City, Mich., were in? A.J. 
Austin, Texas. 
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Jumping from Batiway Trains, 
To the Editor of the Scientific American : 

The query of J. B. T., on page 27 of your current volume: 
‘* Why is it that engineers, etc , jumping from moving trains, 
invariably jump in the direction of the moving train?” in- 
duces me to write a few words on the subject; a subject that 
every one who rides, whether by horse or steam power, 
ought to fully understand, for all such are liable to be some- 
time exposed to danger. They should know what is best to 
be done at the last moment of an emergency, never before ; 
for jumping is so dangerous that it is only when the case is 
desperate that it should be attempted. Thereason for jump- 
ing forward is that that course is the safest ; the experience 
of engineers confirms this, and it is easily demonstrated by 
theory. Your correspondent argues that it is the most dan- 
gerous. If every one could, like him, jump with the velocity 
of 15 miles an hour, —21 feet per second, the difference might 
not be so great, but I consider only the case of average hu- 
manity. But in his case, if the velocity of the train is 30 
miles an hour, and he jumps in the opposite direction 15 
miles an hour, he will then move 15 miles an hour with the 
train, and strike the ground with a force that will almost 
certainly be fatal. 

In the hope that some lives or limbs may be saved by a 
more general understanding of what should be done in such 
cases, permit me to explain this; I have not yet seen it in 
print. 

The comprrative safety of jumping from a moving vehicle 
does not depend on the velocity of the jump, which should 
not exceed the velocity of the vehicle, if it can be helped, 
but entirely and solely on the anatomical build, if I may use 
the term, of man. The jump should be made facing, as 
nearly as possible, in the direction of the motion; select if 
practicable the place; turf is best, sand is next. Never 
jump ona pile of stones, for a collision with stone is as 
dangerous as any possible casualty. One foot should be in 
advance, so that it wil come in contact with the ground 
first. Follow it instantly with the other foot, and each wil] 








receive a part of the blow, and each will check the speed 
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little. Then first one hand, then the other, will take a part 
of the force, and serve to protect the head and trunk. If the 
patient is then alive, he may pick himself up, if he can, and 
count his broken limbs and contusions. 

A diagram will, perhaps, best explain the succession of 
events that the jumper should endeavor to procure, for the 
greatest safety to his person. He 
should try to have his limbs act like 
the spokes of awheel. One foot, a, in 
advance touches the ground, the other 
foot, b, will pass by and touch, then 
the hands, c and d, and the head will 
follow. The momentum may be 
enough to cause the feet to turn over 
the head in a somersault; but this is 
the best that can be done, that is, to 
check the momentum a little at a time. 

If a person takes the advice of J. B. T., and jumps in the 
contrary direction, what follows? If the vehicle is moving 
only 15 miles an hour, and he jumps with the force of 5 








miles an hour, he is actually moving backwards with the 
velocity of 10 miles an hour; and as soon as his foot touches | 
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ing responses: Professor Winlock thinks that a solid object 
glass would be the best, if we could get one. Clark & Sons 
believe it possible to build an equatorial with solid object 
glass five feet six and a half inches clear aperture, less than 
seventy-five feet focus, with a useful power of 38,325 (60 
for each inch of aperture) for the sum mentioned. They 
think it would be easiest to mount it between walls, allow- 
ing a movement of only two or three hours in right ascension. 
They recommend importing the glass makers, as they had to 
wait three years and paid $12,000 for their pair of glass disks 
from Birmingham. Henry G. Fitz considers the adjustment 
of the composite lenses difficult, but that, if this were at- 
tained with sufficient accuracy, the telescope might readily 
be corrected photographically by the addition of a third lens, 
and thinks this a better plan than using monochromatic light 
for the purpose. 8S. H. M., Jr. 





(For the Scientific American.) 
The Composition of the Tails of Comets. 
At the conclusion of my communication on the subject of 
the cause of the zodiacal light, I suggested the question 
whether the tails of comets might not be accounted for upon 


the ground, it stops, but his head and body describe a curve | similar principles. As I believe that the application of the 
through the air with a force due to the speed, the back of , Optical principles concerned in this case (as well as in the 


his head and his back +trike the ground simultaneously. | ther), to account for the appearances observed, is new, I 
Results, a broken spine, a cracked skull and a general de. | have since considered the subject more fully; and as a re- 


struction of the action of the internal organs. 

Not many years ago I was the involuntary witness of an | 
experiment of this kind. A horse car was being driven | 
pretty rapidly by me, on the opposite side of the street. I} 
noticed a passenger, with an apparently heavy bundle in his | 
hand, preparing to get off ; the conductor was looking another 
way ; I saw the man’s danger, but was too far off to interfere. 
He deliberately stepped off the car as if it were motionless, | 
but the instant his foot touched the pavement, his body and | 
head, retaining the speed of the car, were thrown down | 
with great force on the stones; his hat and bundle flew in | 
different directions, accompanied with the unmistakable 
sound of breaking of iron castings. The man, for a wonder, 
did not appear to be much injured, but picked himself and 
his property up, a much astonished and probably a wiser 
man. 

Let every one remember that the only safety in leaving a | 
moving vehicle is to face in the direction of the motion. 

Boston, Mass. CHARLES STODDER. 


Explosive Projectiles. 
To the Editor of the Scientific American : 

Ihave read in your volume XXVIII., page 394, a description 
of a compound explosive projectile, which is,in my judg- 
ment, similar to one I invented in the year 1868. I offered 
it to the British Government in that year for trial, but it was 
refused. On September 2, 1869, I sent one to the Emperor , 
of Russia for his approval; it was received, but the answer 
is not yet returned. I offered it to the present British Gov- 
ernment, accompanied by a drawing, November 25, 1870. It 
was politely refused, and the drawing kept. 

My projectile contained three bullet chambers attached to 
the main cylinder, grooved from top to bottom in center of 
chambers to one half the thickness of metal in main cylin- 
der, and also grooved all round the center of the main cylin- | 
der. Each chamber contained 106 bullets, or 318 bullets in 
all, Outside size of projectile was eight inches; the cham- 
bers were tapped, screwed, and plugged air tight. It can be | 
filled in chambers with small shells and liquid fire, bullets | 
and powder, fulminate, or other materials, as wished. A 
brass time fuse was fitted inside the powder chambers, and | 
screwed in. 

My projectile was considered by many to be the most de- | 
structive known. When proved with only a minimum charge 
of powder, 13 lbs. of the main cylinder could not be found. 
This distribution of bullets and fragments took place with- 
out either fuse or plugs being in the chambers. The differ- | 
ence between my projectile and F. A. Morley’s, according to 
the account, is that he has a separate fuse for each chamber, 
and possibly more chambers. 

On page 368, same volume, on ‘‘ Electrical Fire Arms,” by | 
Professor 8. Gardner, you wish him to drive the bullet by 
electricity. I presume that can easily be accomplished. 
There is yet one further stride: to kill by electricity itself, 
at any distance, paralyzing those who may not be killed out- 
right. J. T. FRASER. 

Liverpool, England. 

———Eb>-— ae 
Composite Lenses. 
To the Editor of the Scientific American: 

F. H. R. (see page 100 of your current volume) does not 
show the flint lens in his section drawing, and the central 
lens may be made thinnest; but his views are eminently 
sound. As inventor of the composite object glass, I will call 
attention to its main defects. 

First, the diffraction around the edges of the lenses will 
slightly injure the definition, as may be seen by placing a 
network over the glass of an ordinary telescope. Secondly, 
the segment lenses are harder to correct by hand than the 
zones of a single lens, and the local polisher machine will 
spoil their extreme edges, which must be cut off, reducing 
their size. The third difficulty is the adjustment of the parts. 
The iron frame must be protected from unequal expansion ; 
and the lenses must not differ in focus the one hundredth 
part of an inch. The heliometer with its divided object 
glass, and the success of Mr. Sellack, at Cordoba, in mend. 
ing a broken eleven inch photographic objective, show that 
the plan is a feasible one. 
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We have consulted oracles on the subject with the follow- 


sult, I submit these explanatory diagrams for the considera- 
tion of those who may take an interest in the subject. 
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The proposition which I have here attempted to.demon- 
strate is that the tail of a comet is an optical phenomenon, 
caused by the reflection of the sun’s rays from the surface of 
the comet to the earth’s atmosphere and thence to the spec- 
tator. 

Fig. 1 is a section, in the common plane (which, for con- 
venience, we will call the ecliptic) of the earth, comet and 
sun (the sun being in the direction of the arrows); 8 is the 
spectator; D B is the portion of the illuminated surface of 
the comet which is visible to the spectator. All the space 
comprised between the points E, D, B, 8, would be illumin- 
ated by reflection from that portion of the surface of the 
comet between the points D B. But the atmosphere which 
renders the light visible only extends to a, 1,4; therefore 
the spectator would only see that included between the 
points a, 1,2, 8,8. The comet would therefore appear to 
him to be at 1,2,8. The linea, 1, 2,3, would appear as 
the line E, D, B; and the line 8, 3, would appear as the line 
8, B. It will be observed that the line a, 1, does not touch 
the illuminated portion of the comet, but is interrupted by 
the interference of the dark portion of the surface between 
the points 1 and 2. That space, therefore, would appear 
darker than the rest of the Mluminated space. This fact 
will be noticedamong our conclusions. 





Fig. 2 is a section to that of Fig. 1, on a line 
drawn from the point S (Fig. 1), through a, b, c, and thence 
to the center of the sun. 8, A, (Fig. 2) represents that line, 
the letters and figures indicating similar points, as in Fig. 1, 
and the sun being in the direction of the arrows. With re- 
gard to the spectator at 8, all the space comprised between 
the points a’, d, B, e, a’, would be illuminated by reflection 
from that portion of the surface of the comet between the 
points D, d, B, e; but for the reason assigned in describing 
Fig. 1, the spectator would only see that part included be- 
tween the points a’, d’,e’, a’. The comet would appear to be 
at d’, e’; the line a’, d’ would appear as the line a’, d; and 
the line a” e’ would appear as the linea’,e. The appear- 
ance therefore to the spectator would be that of a crescent- 
shaped comet on the confines of the atmosphere, with a tail 
spreading out from the nucleus, ¢’, 2, d’, 3, in a direction 
opposite to the sun, having at its extremity a width equal to 
a’ a” (Fig. 2) and a depth equal to 8, a (Fig. 1). 

The following conclusions may, I think, be drawn from 
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the foregoing explanation; 1. When the spectator, comet 
and sun are in the same plane (which, in this case, we have 
supposed to be the ecliptic), the tail of the comet would be 
straight, and divided through its axis by the plane of the 
ecliptic. 2. If the comet’s position were south of the eclip- 
tic, the tail would incline towards the south, and would be 
carved convexly to the south, on account of the spherical 
shape of the atmosphere ; and if the comet were north of the 
ecliptic, the inclination would be to the north, and the curve 
would be convex to the north. 3. The length and breadth 
of the tail would vary inversely as the angle between the 
comet, sun and spectator increased or dimipished; that is, it 
would appear longer and broader as the comet approached 
the sun, and shorter and narrower as it receded. 4 In this 
position of the comet, there would appear to be a lune- 
shaped, darker space between the brightest part of the tail 
and the nucleus of the comet; that is, the brightest part of 
the tail would appear to be attached to the nucleus only at 
the two horns of the crescent. This is caused by the inter- 
ruption of the line, a, 1, (Fig. 1) by the interference of the 
dark portion of the surface between the points 1 and 2 (Figs. 
land 2). (See explanation of Fig. 1.) 

The reason why the planets have no tails, when in the 
same relative position (with regard to the earth and sun) 
as the comet, is that they are, comparatively, so large that 
the reflection embraces nearly the whole of, the atmosphere, 
and therefore no part is brighter than another. Comets on 
the contrary are, comparatively, exceedingly small; the di- 
ameters of some of them do 
not appear’ to exceed thirty 
miles. This is why, in the di- 
agram, the tail appears so dis- 
proportionately broad. 

If the principle of this theo- 
ry be understood, it will be 
evident that the shape and di- 
rection of the tail may be varied 
almost infinitely, as they de- 
pend upon the relative posi- 
tions of the three bodies, the 
earth, the comet and the 
sun. 





T. R. Lover. 
Mount Airy, Philadelphia, Pa. 





Bisalphide of Carbon Engines, 
To the Editor of the Scientific American : 

An Irishman, on being told that an addition of quinces 
improved an apple pie, remarked that an apple pie made en- 
tirely of quinces would be better still, I am not an Irish- 
man, but it strikes me that, if the attachment of a bisulphide 
of carbon engine to a steam engine is a great improvement, 
it might be better still to apply the heat directly to the bi- 
sulphide. The boiling point being lowerthan that of water, 
and the specific heat and latent heat of vaporization, perhaps, 
also less, it would require less fuel to produce a given quan- 
tity of vapor of given tension; and, as the products of com- 
bustion could be allowed to pass off at a lower temperature, 
the heat of the fuel would be more fully utilized. Also, it 
would seem that a second vapor engine might be driven by 
the waste heat from the fire flues of the first engine, 

In your article on the loss of power in steam engines, it 
seems to me that you have overlooked two important points, 
in fact the most important. In your calculations, you start 
with steam instead of water, neglecting entirely the enor- 
mous quantity of heat required to convert water into steam, 
which is only very imperfectly utilized in heating the feed 
water, one pound of steam sufficing to heat five pounds, 
nearly, of water to the boiling point, That this “latent” 
heat can be utilized to a very 
great extent by the use of an 
easily vaporized fluid seems to 
be proved by the bisulphide 
of carbon engine, which has al- 
ready effected a saving far be- 
yond your estimate of posstbil. 
ities. 

The second point is the large 
buantity of heat which necess- 
atily (under present conditions) 
goes up the smoke stack, I 
have already suggested one re- 
medy for this waste in the use 
of a second vaporengine. An- 
other plan which may be worth 
considering would be to burn 
charcoal, petroleum, or anthra- 
cite in an airtight chamber, surrounded by water, un- 
der such pressure that the escaping products of combust- 
ion would have, when released, the same or nearly the same 
temperature as the surrounding air, the question being 
whether the heat which passes up the chimney represents 
more power than would be consumed in forcing air into the 
furnace. 

Another way to.save a portion of this heat would be to 
apply it, as in Siemens’ regenerating furnace, to heat the 
air which supplies the fire, unless indeed it is all required to 
produce draft. 

Of course all these things present certain difficulties, but, 
to quote my Hibernian friend again, “if there was no 
throuble, sure there’d be no work for us.” 


Benton, Cal. C, H, AARon. 
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R. A. M. states, from his personal experience, that an 
application of spirits of turpentine is a certain relief for 
the pain of a bee sting. 
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A NEW DOMESTIC MOTOR. 


A short time since we published an illustration of a com- 
bined rocking chair and cradle, an ingenious plan the utility 
of which was obvious. The inventor of the device which 
we now present has gone several steps further, and not only 
employs the hitherto wasted female power to oscillate a 
cradie, but at one and the same time to vibrate the dasher of 
achurn. By this means, it will be observed, the hands of 
the fair operator are left free for darning stockings, sewing, 
or other light work, while the entire individual is complete- 
ly utilized. Fathers of large families of girls, Mormons, 
and cthers blessed with a superabundance of the gentler sex, 
are thus afforded an effective method of divert- 
ing the latent feminine energy, usually mani- 
fested in the pursuit of novels, beaux, embroid- 
ery,opera boxes, and bonnets, into channels of 
useful and profitable labor. 

TL2 apparatus, as represented, consists of a 
lever, A, suspended from the ceiling or other 
suitable support by aswiveled hook and staple. 
In the extremities of the lever, A, are formed 
slots through which pass bolts and nuts which 
secure the adjustable arms, B. To the eyes of 
the bolts are attached the ends of two ropes, 
which pass around double guide pulleys fas- 
tened to the floor‘and then to two single pulleys, 
arranged one beneath the forward and the other 
beneath the rear part of a rocking chair. The 
ends of the ropes are secured, as shown, to the 
rungs of the latter. 

Near the extremities of the arms, B, sliding 
weights are placed, by moving which the lever 
can be properly balanced. Just inside the 
weights is secured on one arm the dasher of the 
churn, and at the other a cord communicating 
with acradle rocker. As the chair is oscillated 
motion is communicated to the lever, and thence 
to both cradle and churn. 

Necessarily this device may be put to a great 
variety of applications, and may supply motive 
power for washing machines, wringers, and 
other articles of household use, as Well as for 
churns and cradles. At all events itopensanew 
Geld for ‘‘ woman’s labor,” and one in which she is net likely 
to be disturbed or encounter competition from the other sex. 

Patented through the Scientific American Patent Agency, 
April 15, 1873. For farther particulars address the invent- 
or, Mr. Gustavus Meyer, New Richmond, Allegan County, 
Mich., or the New York Exposition and Manufacturing Com- 
pany, 52, 54, and 56 Jroadway, New York city. 

PERAMBULATING COT. 

Invalids and persons who are afflicted with loss of powers 
of locomotion will, according to the statements of the in- 
ventor, find the apparatus herewith ‘Illustrated a 
great convenience and comfort. The device is 
called a perambulating cot, and is made with a pair 
of large wheels on an axle, upon which rests a light 
curved iron frame supported in the rear by a pair 
of pivoted caster wheels which follow the main 
wheels in any direction, On the iron frame are 
four curved springs, extending up to the middle 
gection of » light wooden cot frame. There is a 
joint in the latter, just back of the hips of the oc- 
cupant, arranged with ratchets,so that he can sit 
at any desired angle; and from the knee, for- 
ward, is a light tapering board and half circle 
foot piece. At the rear of the cot is a handle, ad- 
justable, so that it may be made high or low, by a 
rod in the center of the cot frame; and there are 
two rods from the ends of the handleand attached 
to the frame at the swivel wheels, for propelling 
the apparatus, The feet are raised or lowered by 
turning a small crank on the foot board, and there 
is a hinged drop leg for use when necessary. 
Other conveniences, incidental to invalids’ uses, are 
suitably and ingeniously provided for. 








machinery will be used to raise water into Highland avenue 

reservoir in Pittsburgh, a hight of three hundred and fifty- 

six feet. It is estimated it will raise seventy million pounds 

of water for each hundred pounds of coal consumed, the 

cost being at the rate of one cent for every 3,070 gallons. 
Water Boilers upon Stoves. 

A brass or copper vessel tinned upon the inside, holding 
several gallons, is usually found. connected with cooking 
stoves used in families. As this vessel is kept full of hot 
water, which is used for ordinary culinary purposes, it is 











important that no deleterious agent should be connected 
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the Government, of the use of a patented form of cigar box. 
The object of the invention, an engraving of which we lere- 
with present, is to prevent the fraudulent re-employment of 
stamped boxes. A dealer, in purchasing his stock, natural- 
ly desires to inspect in advance the quality and flavor of the 
article. To do this, boxes must be opened and stamps torn, 
so that, if the cigars be not sold, they remain on the maker’s 
hands in cases which, so far as the mutilation of their stamps 
is concerned, are in precisely the same condition as if their 
contents had been once disposed of. It is plain that an ex- 
cellent opportunity is here offered for fraud upon the reve- 
nue by packing cigars in old stamped boxes, and, in event 
of detection, asserting that the latter were inno- 
cently opened as above described. 

The present device, lately patented by Mr. 
Thomas A. Wiley, of Lancaster, Pa., consists 
simply in fitting two cross slats, as shown, into 
the edge of the box, forming a dovetail connec- 
tion therewith; or a single broad longitudinal 
strip may be employed to answer the purpose. 
These slats are put in place after the cigars are 
packed, when the stamp is pasted partly on the 
transverse bar and partly over the side of the 
box. The usual ornamental paper is affixed in 
the ordinary way. By raising the lid, an oppor- 
tunity is afforded for examination of the contents 
through the ample apertures left; while not a 
single cigar can be abstracted without first rais- 
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with the metal employed in its construction. A recent 
analysis has been made of a specimen of tinned brass plate 
used for making these boilers, and it was found that the 
tin contained 26 per cent of lead. How far this may serve 
to cause injury, it is impossible to say. It is certain, how- 


ever, that lead is an objectionable metal to be brought in 
‘contact with culinary utensils, and hence its use must be 
condemned. An iron boiler lined with porcelain would be 
much safer, and perhaps not more costly. We understand 





ing the slats and thereby rupturing the siamp. 

The introduction of the plan is vehemently 
opposed by the cigar makers, who assert that it 
is of no greater efficacy than the present mode, 
while it will prove a serious detriment to their 
trade. 
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CEMENTING METAL TO GLAss.—Take two 
parts finely powdered white litharge, and one 
part dry white lead, mix intimately, and work up 
with boiled linseed oil and lac copal to a stiff 
dough. One part of copal is taken to three parts 
boiled oil, and enough litharge and white lead 
added to make a dough similar to putty. The 
underside of the metal is filled with the cement, 
and then pressed upon the glass, the excess of cement being 
scraped off with any sort of instrument. It dries quickly 


and hclds firmly. 





Location of Standard Compasses, 

For determining the deviation, due to ferruginous mate- 
rialsin their construction and cargoes and toother causes, 
of the steering compasses of vessels, a so-called standard 
compass is usually arranged on the upper deck, and at as 





such a vessel js constructed, and if so, it would certainly 





The inventor, Mr. A. W. Richards, who may be addressed | be a much safer one to employ as a reservoir of hot water 
at Indianola, lowa, is a crippled United States soldier of the | for constant household and culinary use.—Boston Journal of 
late war, and devised this apparatus in conformity to his | Chemistry. 
own needs. He states that, although tnable to sit erect, he 
can prope! himself with ease by placing his hands on the 
large wheels, and thus travel from room to room. He also 
is enabled to be pushed around the streets by a child, in or- 
der to attead to business, etc. Numerous testimonials are 
submitted to us by Mr. Richards, which confirm his opinions 
of the efficiency of the device. “It seems to us well adapted 
for its purpose, and particularly suited for employment in 
hospitals and other medical uses. 
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THE PATENT REVENUE CIGAR BOX. 
Quite a stir has recently been created among the cigar 
manufacturers on account of the proposed requirement, by 
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The Largest Steam Engine in the World, 


Pittsburgh claims to have in progress of construction a pair 
of engines which will be the most powerful inthe world. Re- 
ducing the capacity of some of the largest pumping engines 
to a uniform lift of one foot in twenty-four hours, it is found 
that the one at the Lehigh zinc mines will lift 3,456,000,000 
gallons; the pair at the Chicago water works, 4,500,000,000 
gallons ; the pair at Haarlem, Holland, 10,000,000,000 gallons ; 
while the new Pittsburgh engines will lift 14,240,000,000 gal- 
lone.. The pair will weigh 1,500 tuns, and will cost $423,- 
550. The following dimensions will serve to give some idea 
of the magnitude: Cranks nine tuns: shaft, twenty-four tuns; 
four sections of the two valve chambers, one hundred and | 
twenty tuns ; fly wheel, seventy tuns. The four plungers wil] 
weigh upwards of four hundred tuns. Cylinder, sixty-four 








high an elevation as convenient above the hull. 

The position ‘of the instrument is as nearly neu- 
tral as can be found—that is, at a point where 
the local attractions are evenly balanced. By caus- 
ing the ship to swing in different directions, and 
noting the variation between the indications of 
the standard and that of the binnacle compasses, 
a table is formed from which the deviation of the 
latter for various points is used as a correction to 
be applied when steering such courses, 

M. Gloesener, in referring to this subject in Les 
Mondes, suggests placing the standard compass out 
upon the bowsprit, at a distance previously de- 
termined to be without the sphere of attraction of 
the iron in the vessel. By this means, instead 
of the attracting substances being grouped around 
the instrument, perhaps unequally, they necessa- 
rily are all upon one side of the compass and 
symmetrically placed in regard to it. The latter is, 
of course, so fixed that the lubber’s-point and the 
foot of the needle pivot are in a line parallel to the 
longitudinal axis of the ship. To reflect a portion 
of the card, an inclined mirror is arranged above 

‘it, in which the indication is read from the deck by 
means of a spyglass, 


BUTTER AND Fats.—Dr. J. Campbell Browr. says that the 
proportions of the chemical constituents vary so greatly (from 
zero upwards) that no reliable evidence of purity or impurity 
can be obtained by estimating the different fats obtainable 
by decomposing butter. In fact, the distinction between pure 
butter and butter mixed with flesh fats is no more a chemical 
one than the distinction between different animals or differ- 
ent plants. The physiologist distinguishes one kind of tissue 
from another more readily by their microscopic characters 
than by their chemical composition; and microscopic exam 
ination with polarised light is the most reliable means of 
distinguishing pure butter from that which contains an ad 
mixture of less easily digestible and less palatable fats. 








LEMONADE FROM CURRANTS.—Citric acid may be pre 
pared from ripe currants in the following manner: The cur- 
rants are first broken up by pounding or squeezing ; the juice 
is then pressed out and allowed to ferment. When ferment- 
ation « , the alcohol is distilled off and the residue neu- 
tralized with fine chalk. In this way citrate of lime is 
formed, which is afterward decomposed by sulphuric acid, 
and the citric acid set free. From 110 pounds of fruit there 
should be obtained about one pound of citric acid, beside a 
considerable quantity of alcohol. . A dilute solution of citric 
acid furnishes a pleasant and healthful drink, and, although 
lemonade is usually made from lemons, we would not, says 
the Journal of Applied Chemistry, be far wrong in calling 











inches diemeter ; stroke, fourteen feet. Plungers forty inch- 
es diameter; eleven feet stroke. This ponderous piece of 


this drink lemonade, although prepared from currants, 
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THE COOPER PORTABLE’ ENGINE. 
In our illustration is shown one of the latest designs of 
portable engines, composed of an engine, pump, heater, fix- 
tures, and connections, all mounted on the boiler; the last 
being supported on side timbers which form the foundation 
for the whole structure. The apparatus comes complete 
from the shop, having been previously tried by actual tests 
with steam, and is ready for work. All that is required is 











to place it in proper position and connect it to such machine- 
ry as it is to drive, 
The boiler is then 
filled and the fire 
started. This ar- 
rangement, it is 
claimed, saves all 
the expense and 
time required to 
build the engine 
foundations, set 
the boiler in brick 
work, and make 
the connections, 
as would be the 
case with station- 
ary engine and 
boilers, while it 
adds greatly to 
the facility with 
which the ma- 
chinery can be 
moved from place 
to place. 

The construc- 
tion of the device 
merits particular 
attention. The 
engine consists of 
a bed piece sup- 
ported on lugs 
attached to the 
boiler. This piece 
contains the shaft, 
pillow block, 
slides, and cylin- 
der head; and to 
i; the cylinder is 
s0 attached as to 
allow of the ex- 
pansion of the 
latter without 
strain on the 
joints. The valve 
gear connects di- 
rectly doing away 
with the rock 
shaft, and the 
valve is propor- 
tioned to use the 
steam expansive- 
ly. The pumpis 
a vertical plunger 
of short stroke, 
driven by direct 
attachment to the crosshead, obviating the use of a belt and 
making the feed positive, with easy work on the valves. The 
heater is of wrought iron, with cast iron sleeve and slip 
joint, proportioned to give a large heating surface toa thin 
sheet of water, thereby insuring a high degree of heat to the 
feed. Allthe moving parts are balanced so as to give steady 
motion at high speed. The journals and wearing surfaces 
are supplied with self-oilers, and the boiler with glass water 
gage, cocks, whistle, steam gage, etc. 

The internal arrangement of the boiler and tubes, it is 
claimed, has been thoroughly studied, so that the highest 
degree of evaporation is obtained with the least consumption 
of fuel. A jet blower is supplied for increasing the draft, 
and the chimney is provided with a spark catcher. 

We are informed that when the Japanese Government (in 
1870) ordered samples of machinery, the agents, after exam- 
ination and tests, gave the preference to this engine over all 
othefs, and ordered a twenty horse power machine, with cir- 
cular saw mill, to be sent to Japan. Letters since received 
show that the apparatus gave perfect satisfaction. 

The engine represented in our engraving is of twenty horse 
power, and is mounted with a slide throttle valve. in place 
of the governor as used with circular saw mills. 

For further information address The John Cooper Engine 
Manufacturing Company, of Mount Vernon, Ohio. 


‘ Lawns in Midsummer, 

We have touched the renewing and improving of lawns 
time and time again, says the Cleveland Herald, yet every 
now and then we are button-holed on the street with: ‘‘I 
wish you would tell me what to do with my lawns.” Well, 
we ask about it. ‘‘ Why, somehow, the grass seems to have 
got thin, and don’t look good and strong; the soil is rather 
light, although every year I have given it a top dressing of 
manure in the fall and raked it off in the spring.” 

Yes, we say, just as many another man,void of the knowl- 
edge of the wants of the grass roots,has done. You have 
supplied a little stimulus, and a very little one, to enable 
the plant to make a first start in the spring, by reason of 
the ammoniacal alkali obtained from the leaching of the 
manure during the winter ; and as soon as that is exhausted, 
which generally is ere the heated season comes in, the plant 
has nothing but the poor old soil and its broken roots to sup- 








port it. Now, if you would first sow over your lawn fine 
bone meal at the rate of eight bushels to the acre, then plas- 
ter at the rate of one bushel to the acre, then cover the whole 
half an inch thick with fine garden soil, leaf mold, or fine 
chip mold from an old wood yard pile, and then sow clean 
blue grass seed at the rate of two bushels to the acre, and 
rake the whole with a fine tooth iron rake, finishing by roll- 
ing,we guarantee a lawn that will stay fresh and green all 





summer, no matter how dry the season. We hope that 
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THE COOPER PORTABLE ENGINE. 
some of our button-holing friends will read this,cut it out and 
keep it. 
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THE FIRST AUTOMATIC FAN. 
There is a peculiar interest which attaches to the first crude 
embodiment of any well known device, which renders it al- 
most as much an object of curiosity as the most recent ap- 





apparently to perfection. The one, indeed, indicates the 
higher attribute, originality ; the other, in its relation there- 
to, forms but a mark on an onward path which, while serv- 
ing as a limitof present adyancement, attained through the 
aid of past experience, must, in its turn, be left behind and 
forgotten, as that experience, augmenting, enables the en- 
grafting, upon the pristine etock. of newer, better, and more 
useful conceptions 











archives of the Patent Office are replete, belongs the inven- 
tion illustrated herewith. Our engraving, derived from the 
patent drawings, represents an individual ‘not suffering un- 
der any painful malady, as might be inferred from his pros- 
trate position, but “laying off,” if the apt vulgarism be ad- 
missible, while calmly enjoying the luxury of a breeze raised 
by the oscillation of the fan above him. The latter, with its 
mechanism, is the first device of its kind ever patented in 
this country, and 
the inventor was 
Commodore Jas. 
Barron, of the 
navy, a name fa- 
mous for gallant 
service in the 
war of 1812. The 
date of the pat- 
ent is November 
27, 1830, and 
from its specifi- 
cation we extract 
the following 
-brief description 
of its operation: 
Within the box 
shown near the 
head of the couch 
is placed a train 
of clockwork, 
which moves # 
crank, shown in 
the left hand: 
lower corner of 
the case. This 
crank actuttes a 
pitman which, by’ 
means of a vey- 
tical arm, oscilla- 
tes a rock shaft, 
supported as 
shown by two 
horizontal rods 
projecting from 
the box. Tothe 
upper arm, ex- 
tending from the 
rock shaft, is cor- 
nected the fan, 
which is thereby - 
freely vibrated, 
while suspended 
from the coiling, 
by suitable 
means. 

In an old vol- 
uthe of the Jour- 
nal of the Frank 
lin Institute, we 
find an abstract 
of this patent, 
accompanied by 
editorial com- 

ment to the effect that “it is certainly a very complex 
mode of attaining the proposed object. We should find no 
difficulty in making a much more simple instrument for the 
purpose,” a view which, perhaps, some scores of inventors 
have, since the date the above was written, demonstrated to 
their own, if not to the public’s, perfect satisfaction. We 
need not add that, in this case, for obvious reasons, we omit 











our usual peroration beginning “for further in- 
formation,” etc. 
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Discovery of America--Columbus Anticipated. 

Interesting relics of the early discovery of Amer- 
ica occasionally turn up. At a late meeting of the 
' Mexican Geographical Society, Mr. Bliss stated 
that some brass tablets had been lately discovered 
in the northern part of Brazil, and not far from the 
coast, which careful examination had shown were 
‘) covered with Phoenician inscriptions, telling of the 
discovery of America five centuries before Christ. 
The tablets had been acquired by the Museum of 
Rio Janeiro, with whose director he was personally 
acquainted, and the connection of this gentle- 
man with the discovery of the tablets was in itself 
a guarantee of the correctness of the report. The 
inscriptions, so far as yet deciphered, relate that, 
from a port on the Red Sea, a Sidonian fleet sailed, 
and, following the east coast of Africa, doubled the 
Cape ; thence following the African west coast, pro 
bably with the southeast trade winds of the south- 
ern latitudes, until the northeast trades, pre- 
venting further progress northward, forced the 
prows of the vessels across the broad Atlantic. At 
4 any rate, according to Mr. Bliss, the tablets record 

the fact of the Phoenician fleet having reached the 
Americas five centuries before Christ, at some point now 
known as northern Brazil; thafthe tablets give the number 
of vessels, the number of the crews, the name of Sidon as 
their home, and, indeed, various very interesting particulars. 
Mr. Bliss has promised, when he acquires further particulars, 
to hand them to the Society. 

A GIGANTIC passenger depot, the largest in the world, is 
now in process of erection at Jersey city, N. J, 
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The Preservation of wood, 

When a country is first cleared, and timber is plenty, the 
only desire of the settler in regard to it seems to be to destroy 
as much as possible with the least amount of labor. After- 
wards, however, the opposite course is taken, and endeavors 
are made to preserve it, and prevent waste and decly. 

Many methods have been proposed for preserving timber, 
varying somewhat according to the use to which it is to be 
put, and the situation in which it is to be placed. These 
may all, however, be divided into two great classes; namely 
those which preserve the wood from external influences by 
forming an impervious coating on the outside, and those 
which consist in impregnating the wood with some substance 
which will enable it better to resist the action of fermenta- 
tion and decay. 

The first of these classes includes ail paints and similar 
substances. In order to render paints effective, it is neces- 
sary that the wood shall be well dried before their applica- 
tion, as paint applied to the surface of wood which is filled 
with sap will tend to hasten, rather than retard, its decay. 
This it does by confining the juices of the timber and pre- 
venting the drying of the wood that would otherwise take 
place. The first paint that was used was most likely the 
native bitumen and asphalt that oozes from the ground in 
many parts of the world, and to this day we have not found 
any more effective substitute. But this is objectionable from 
its odor, the long time it occupies in drying, and its dark 
color; so that in the course of time other substances were 
substituted for it. Prominent among these are the so-called 
drying oils. Certain oils, such as linseed and poppy, have 
the property of drying when exposed to air, and forming a 
gummy mass. This protects the wood from the action of 
air and rain. But oil alone has but little covering power, 
and a substance painted with it retains almost its natural 
color, or at most is only darkened. In order to vary the 
color and more thoroughly cover up any defects in the work, 
and at the simetime hasten the drying of the paint, it is 
customary to mix certain earthy substances with the oil. 
Chief among these is ceruse, or white lead. This gradually 
combines with oil and forms a hard mass. In order to 
hasten the drying of the oil, it is frequently boiled before 
being mixed with the lead. The lead paint made by mixing 
proper proportions of carbonate of lead with boiled and raw 
oil is undoubtedly one of the best and most permanent sub- 
stances that can be applied to the surface of wood; but un- 
fortunate'y it is expensive, and the use of the lead is objec- 
tionable on sanitary grounds, the workmen employed in put- 
ting it on being subject to severe colic and paralysis from 
the poisonous effects of the lead, On the ground of cheap- 
ness, sulphate of baryta is frequently substituted for part of 
the lead, and, in fact, in some cases for almost the whole. 
This, while it is not poisonous to use, possesses an inferior 
covering power; that is, it takes more coats to produce the 
same effect, and as it does not combine with the oil, it is lia- 
ble after a time to chalk off. 

Another substitute for lead is oxide of zinc. This is also 
not poisonous to the workmen, when free from arsenic, but 
it possesses little more covering power than baryta. 

Quite frequently a mixture of lead, baryta, and zinc, is 
employed. Its chief recommendation is its cheapness. For 
painting in localities that are exposed to sulphuretted hydro- 
gen, such as houses on the docks of large cities, a zinc or 
baryta paint is superior to one containing lead, as it does 
not blacken. Many attempts have been made to utilize va- 
rious chemicals for painting purposes, and there is an end- 
less variety of so-called chemical paints in the market. 
Prominent among these is the ‘‘ Averill” paint, in which 
water glass or silicate of soda is a leading ingredient; but 
the general fault of all these paints is that, when made thin 
enough to work with ease, they do not possers sufficient 
body, so that what is saved in the original cost of the paints 
is expended in the labor necessary to put them on. 

Paints of different colors generally depend upon white 
lead for their body, and derive their color from mixtures of 
various earths and oxides. For almost all the shades of red 
and brown, oxide of iron is used, under the various names 
of Venetian red, umber, terra di Sienna, brown ocher, yellow 
ocher, red ocher, etc., the various colors being due to the 
way in which it is prepared. 

Oxide of chromium furnishes chrome green ; oxide of cop- 
per, combined with various acids and with arsenic, gives 
verions greens ; lead combined with chromic acid forms the 
chrome yellows, the different shades being @ue to the man- 
ner in which they are prepared. For blue, we have Prus- 
sian blue, which is not very permanent, and of late years 
ultramarine, which is the best and most permanent of all 
colors. 

Red lead, or oxide of lead, and sulphide of mercury give 
the most brilliant red; while for black, nothing is superior 
to carbon in the form of lamp black. For special purposes, 
such as painting the bottoms of ships or piles exposed to the 
action of the water, coarser kinds of paints are empleyed. 
The base of many of these is tar dissolved in naphtha; this 
is mixed with some substance such as oxide of copper, 
arsenic, or an alloy of copper and antimony, which is sup- 
posed to prevent the adherence of barnacles and other 
marine animals and plante. India rubber, dissolved in 
naphtha, has been used for jhe same purpose; lime soaps 
have also been proposed for this use. No substance has, 
however, been discovered that will resist the action of salt 
‘water more than a few months without requiring renewal; 
nothing that is known to chemists being absolutely insolu- 
ble in water. Lately there has been quite a flourish of 
trumpets over a certain compound invented in England by 
Count Szerelmy, and called zopisea. This is essentially a 
paint composed of boiled linseed oil, brown umber, lime 


water, sulphate of copper, Prussian blue, copperas, burn’ 
clay, calcareous silex (whatever that may be), litharye’ 
asphalt, red lead, gum animi, and turpentine. It was ‘proba- 
bly through mere modesty that the inventor stopped after 
adding these ingredients and did not continue through the 
drug shop. The paint is no better and no worse than one 
containing an impure oxide of copper for pigment, and lin- 
seed oil and asphaltum for the menstruum. It will no 
doubt protect the wood to which it is supplied in sufficient 
quantities, from external action, so long as it lasts.—Boston 
Journal of Chemistry. 

Recent Researches on the Physiological Action 

of Light. 

The arrangements by which the mind is brought into re- 
lation with the outer world are—({1)a terminal organ, such as 
the retina, or the intricate structures of the internal ear, or 
the touch corpuscles of Wagner, for the reception of impres 
sions from without; (2) a nerve,endowed with a special sen- 
sibility peculiar to the sense for the conveyance of influences 
from the terminal organ to the brain ; (3) a sensorium or brain 
in which, on receiving these influences, changes occur which 
give rise to the phenomena of consciousness. 

The nature of the specific change produced on the” terminal 
organs by the action of external stimuli has not hitherto been 
experimentally examined. Let us take the case of the eye. 
Numerous hypotheses have been advanced. The action of 
light on the retina has been conjectured to be a mere com. 
munication of vibrations, an intermittent motion of portions 
ofthe optic nerve, an electrical effect, a heating effect, or a 
photographie effect like that produced by light on a sensitive 
surface; but up to this time there has been no experimental 
evidence in support of either of these views. 

The result of investigations made by Mr. Dewar and Dr. 

McKendrick, of Edinburgh, communicated to the Royal So- 
ciety of Edinburgh, has been to show that the specific effect 
of light on the retina and optic nerve is a change in the elec- 
tromotive force of these organs. They have been able to 
demonstrate this by the use of the well known arrangement 
of Du Bois-Raymond for collecting electric currents from an- 
imal structures. 
From each of the troughs a wire passes to a key so as to en- 
able the experimenter to stop the current at pleasure, and 
thence the current passes tothe galvanometer. They then 
lay the eye on 4 glass support between the cushions, 
and carefully adjust the points so that the one touches the 
cornea and the other the transverse section of the optic 
nerve, or the one may touch the surface of the nerve and the 
other its transverse section. When the optic nerve of the eye 
to be operated upon and the cornea are brought into connection 
with the galvanometer, and light is passed through the eye, 
there is at first an increase, then a diminution, and on the re- 
moval of light there is another increase, of the electromotive 
force. 

The amount of change in the electromotive force by the 
action of light is about 3 per cent of the total. There has 
been no difficulty in demonstrating the effect in the eyes of 
the following animals, after removal from the body : reptiles, 
snakes ; amphibia, frog, toad, newt: fishes, gold fish, stickle- 
back, rockling; crustacea, crab, swimming crab, spider 
crab, lobster, hermit crab. The greatest efiect was observed 
in the case of the lobster, in the eye of which Messrs. 
Dewar and Mc Kendrick found a modification in the electro- 
motive force by the action of light to the extent of about 
ten per cent. With the eyesof birds and mammals, they 
had great difficulty . It is well known that, in these ani- 
mals, the great source of nervous power is abundant supply 
of healthy blood. Without this, nervous action is soon ar- 
rested, This law, of course, holds good for the retina and op- 
ticnerve. When, therefore, they removed the eyeball with 
nerve attached, from the orbit of a cat or rabbit recently 
killed, and placed it in connection with the clay points, 
they found a large deflection of the galvanometer which quick- 
ly diminished, but all sensitiveness to light disappeared with- 
in one or two minutes after the eye had been removed from 
the animal. This fact of itself shows that what has been 
observed is a change depending on the vital sensibility of 
the part. It was therefore necessary to perform the exper- 
iment on the living animal under chloroform. By so fixing 
the head that it could not move, and by removing the outer 
wall of the orbit so as to permit the clay points to be applied 
to the cornea and nerve, the same results have been obtained 
in the case of the cat, rabbit, pigeon, and owl. 

Without going into minute detail, which the space allowed 

for this short article will not admit of, the results of this in 

quiry have been as follows: 

1. That the specific effect of light on the eye isto change 

the electromotive force of the retina and optic nerve. 

2. That this last applies to both the simple and to the 

compound eye. 

3. That the change is not at all proportional to the amount 

of light in lights of different intensities, but to the loga- 

rithm of the quotient, thus agreeing with the psycho. physical 

law of Fechner. . 

4, That those rays, such as the yellow, which appears to 

our consciousness to be the most luminous, affect the elec. 

tromotive force most, and that those, suchas the violet, which 

are least luminous, affect it least. : 

5. That this change is essentially dependent on the retina, 

because, if this structure is removed while the other struc- 

ture of the eye lives, though there is still an electromotive 

force, there is no sensitiveness to light. 

¥ be That this change may be followed into the optic 
7. That the so-called psycho-physical law of Fechner does 








not depend on consciousness or perception in the brain, but 
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is really dependent on the anatomical structure and physi- 
ological properties of the terminal organ itself, inasmuch as 
the same results as to the effect of light are obtained by 
the action of the retina and nerve without the presence of 
brain. 

The method of investigation pursued by Messrs. McKen- 
drick and Dewar is applicable to the other senses, and opens 
up a new field of physiological research. The specific ac- 
tion of sound, of the contact of substances with the terminal 
organs of taste and of smell, may all be examined in the same 
manner; and we are in hopes of soon seeing results from 
such investigations.—Nature. 

Saddle Trees, 

A correspondent, R. C., of Texas, remarks that his State 
has always been famous for the production of saddle trees ; 
and although California and other States have been rivals, 
Texas has always stood first on the list. ‘‘ The ordinary plan 
of making a saddle tree is not only tedious but incorrect, 
owing to the want of an accurate plan, and tne consequent 
use of guesswork. I claim to have produced a simpler plan, 
by which a man, using patterns, can make a good saddle 
tree. Within the last few years, several makers have con- 
ceived plans to make saddle trees that would allow the fas- 
tenings to rest on the front end of the side boards, and the 
front part of the seat on the side boards and on both sides of 
the prongs of the horn piece, forming not only the fastenings 
but a part of the rig also. 

The tree was a desirable one on its claims; but there was 
a serious objection to it. The projecting part of the side 
boards in front of the horn tapered down straight with 
pointed or square corners so as to admit of the fastenings ; 
and so the bottom part of the side boards had to be made 
straight, with a straight twist, and the ends in front would 
hurt the horse’s shoulders. To remedy that defect, I cut the 
side boards tapering back towards the seat far enough to 
receive the prongs of the horn and the fastenings. This 
flaring or tapering twist also enabled me to change the 
entire shape and bearings of the tree, making a general im- 
provement on the whole arrangement.” 

Uses of Waste Paper. 

A writer in one of our exchanges (we have forgotten 
which) says that few housekeepers are aware of the many 
uses to which waste paper may be put. After a stove has 
been blackened, it can be kept looking very well for a long 
time by rubbing it with paper every morning. Rubbing 
with paper is a much nicer way of keepiog the outside of a 
tea kettle, coffee pot or tea pot bright and clean, than the 
old way of washing it in suds. Rubbing them with 
paper is also the best way of polishing knives and tin ware 
after scouring them. If. littie soap be held on the paper 
in rubbing tinware and spoons, they shine like new silver. 
For polishing mirrors, windows, lamp chimneys, etc., paper 
is better than dry cloth. Preserves and pickles keep much 
better if brown paper instead of cloth is tied over the jar. 
Canned fruit is not apt to mold if a piece of writing paper, 
cut to fit each can, is laid directly upon the fruit. Paper is 
much better to put under carpet than straw. It is thinner, 
warmer, and makes less noise when one walks over it. Two 
thicknesses of paper placed between the other coverings on 
a bed are as warm as a quilt. If itis necessary to step upon 
a chair, always lay a paper upon it, and thus save the paint 
and woodwork from damage. 

Watering House Plants, 

The English Garden is inclined to dispute the rule that 
water ‘‘ should be given in moderately sm&ll quantities, and 
supplied frequently.” If the causes of failure where plants 
are cultivated in windows were minutely investigated, the 
dribbling system of watering wouid be found to be the prin- 
cipal cause. A plant ought not to be watered until it is in a 
fit condition to receive a liberal supply of that element, 
having previously secured a good drainage, in order that all 
superabundant water may be quickly carried off. Those 
who are constantly dribbling a moderately small quantity 
of water upon their plants will not have them in a flourish- 
ing condition for any length of time. This must be obvious 
to all, for it is quite evident that the moderately small quan- 
tity of water frequently given would keep the surface of 
the soil moist, while at the same time, from the effects of 
good drainage, which is essential to the well being of all 
plants in an artificial state, all the lower roots would perish 
for want of water, and the plant would become sickly and 
eventually die. 
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. A Frencu writer, in estimating the future of science, 
points out that in fifty or a hundred years’ time the English 
language will in all probability be spoken'by eight hun- 
dred and sixty millions of individuals, while the German 
will be the language of one hundred and twenty millions and 
the French of sixty-nine millions only, and that in conse- 
quence science is likely to seek English channels of publica- 
tion, scientific books having at best a limited sale and neces- 
sarily seeking the widest audience, 





NARROW GAGE passenger cars, as generally constructed, 
stand thirteen inches nearer the rail, and have about fifteen 
inches less overhang at the side; hence, the center of gravity 
is considerably lower than on the standard gage, making the 
car ride very steadily, and with less oscillating motion than 
is usually observable upon the wide gage. The seats,thirty- 
six to acar, are arranged double on one side and single on 
the other, with the order reversed,midway of the car, to dis- 





tribute the weight equally. 
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DECISIONS OF THE COURTS. 


United States Circuit Court--Southern District of 
New York. 
PATENT MAGIC RUFFLE—ELM CITY COMPANY 08. GEO. H. WOOSTER. 
‘ : h of it 

The testimony in this ease is very greatly conflicting or very muc 
is not entitled to credit, either boon use, in my opinion, the wiemnannge czas 
Pane their rted evements, erroneously state time, or descri 

nventions w did not in fact em the ted invention or refer to 

crude or imperfect endeavors to imitate the “ Magic . appears 
to have been popular at time when, according to the evidence, many 
were seeking to compete those eageges i Hie manufacture. ; 

Pest, tas patcatees were the drat taventors of the piating” actachment 

Tat, the paten were the firs 
senetenee jn the tent described in the bill of complaint, and on which 

e suit is founded. 

Second, the defendant has infringed the rights of the complsinant, as 
assignees of the said patent, as alleged in the bill of complaint, by the use 
of a plaiting attachment em the said patent invention. 
fraudule LF Foreatati 14 the r oe shes on pt py A 

t misre ntation e specifica . 
No such fraudulent misre resentation is proved. Nor is the patent void 
upon the und that the invention was not the joint invention of the pat- 
entees. The testimony proves such joint invention most clearly and dis- 


tinctly. 

There was no such sale of the patented machine or apparans two years 
before the application for a potess as renders the patent void. An agree- 
ment for the transfer of the invention for the joint benefit of the inventors 
and those who will advance money for the the ma- 

ae ae Se eeeCaapertive in fs character, Bol Co. 

ubtic uee of the machine, but rospective cha - 

summeted LE hy -_ said two Fears, does not in my opinion affect 

t the nt. 

te + fina sc ground upon which to hold that a corporation, created 

by the law of a State without the limits of this federal judicial —— 
not maintain a suit here for an ringement of their rights commit 


aere. 

These conclusions necessarily requne a decree in favor of the complain- 
ant, according to the prayer of the bill. 

It is obvious that the defendant has introduced testimony which was not 
admissible as a defence, relating to the knowledge and use of the invention 
by persons not named in the answer, to some or all of which objection was 
made by the complainant on the taking of testimony. I have not, however, 
regarded the objection in Or cenaieees pee the briefs submitted do 
not involve a motion to strike out such testimony, and my conclusions are 
therefore founded on all ‘he proofs. 

Let a decree be entered for the complainant awarding the relief prayed 
for. 


manufacture or use «f 





Scientific American. 


Improved Manufacture of Wadding. 

Andrew Chambers, Providence, R. 1.—It is proposed to manufacture 
waddings of old delaines, and other part cotton and part wool goods, by 
picking the stock into sufficiently fine and soft particles to form a soft fine 
lap, and then passing it directly from the machine in which it is made 
throagh a bath composed of a solution of resin, caustic soda, and also col- 
oring matter. ihe solution saturates the lap throughout and secures the 
fiber so as to make as good and strong an article as the ordinary long fiber 
and yet does not injure the fiber in respect to the light, crispy nature which 
itis necessary for all good waddings to p It is also proposed to ap- 
ply a dressing of plaster of Paris to the surfaces of the wadding as it 
passes out of the bath, to glaze it and prevent it from sticking, by passing 
it between a couple of boxes containing the plaster, and brushes for throw- 
ing it on the wadding ae it passes along. The claims cover both the man- 
ufactured article and the mechanism by which the wadding is made. 


Improved Clothes Dryer. 

Almeron Graves, Roscoe, {1].—The eentral vertical standard upon which 
the device for drying clothes revolves has feet pivoted to a sliding socket 
collar and braces. The braces are also at their upper ends pivoted to a 
similar socket collar, which move’ loosely upon the vertical standard. 
The lower ends of the feet are made fast to the ground by suitable pins 
driven through loops. The number of braces is equal to the number of 
feet employed. A series of semi-vertical brace arms, which at their base 
are pivoted to a socket collar e:milar to those above described,torme a base 
for the drying apparatus. These brace arms are also at their upper ends 
pivoted to an equal number of radial arms which also are at their inner 
ends pivoted to another similar socket collar. The whole series of arms 
are provided with a network of clothes lines. Cords pass over pulleys, 
having their outer ends attached to one of the radial arms at opposite 
sides of the dryer, and are used to fold up the dryer like an umbrelle. 


Improved Device for Manufacturing Jewelry Bases. 
Shubael Cottle, New York city,—This invention consists in a peculiarly 
constructed former combined with a aie barnisher and mandrel. A blank 
has a bottom and barrel at a sharp angle to each other. The former is 
made in sections. The female die is made with a detachable bottom for 








Inventions Patented in England by Americans, 
[Compiled from the Commissioners of Patents’ Journal.) 
From July 19 to July 21, 1873, inclusive. 


DISTRIBUTING FLUIDS, ETC.—C. G. Wheeler (of Cnicago, Ill.), London, Eng. 
Lire Preserver.—E. R. Coyswell, New York city. 
Srrxrxmne Woo..—J. G. Avery, New York city. 


NEW BOOKS AND PUBLICATIONS. 

CHIMNEYS FOR FURNACES, FrRE PLACES, AND STEAM 
Borters, By R. Armstrong, C. E. No. 1 of “ Van Nos- 
trand’s Science Series.” Price 50 cents. New York: 
D. Van Nostrand, 28 Murray and 27 Warren Street. 

We are pieased to see an issue of handbooks on practical subjects com- 
menced with so excellent a speci as the work before us. The chimney 
has always been the builder’s puzzle and the occupier’s torment ; and some 
practical, well digested reasoning on the subject, by a thoroughly capable 
writer, will be found # this neat little volume. The reputation of the pub” 
lisher will guarantee the continuance of the series with similarly excellent 
treat.ses. 


THE CANADIAN ORNITHOLOGIST, a Monthly Record of In- 
formation relating to Canadian Ornithology. Edited by 
Dr. A. M. Ross. Price 15 cents per month. Toronto: 
Willing and Williamson. 
An excellent little magazine, entertaining to many who live beyond the 
borders of the British Provinces. It appears to be written by contributors 
well versed in the most interesting branch of natural history. 


THE ART OF SHOOTING ON THE WING, with Hints and 
Recipes for the Use of Sportsmen. By An Old Game- 
keeper. Price 75 cents. New York: The Handicraft 
Publication Company, 37 Park Row. 

A practical and well written handbook, especially adapted for the use of 
young sportsmen, as it gives sensible advice on the manipulation of fire 
arms and the rules and etiquette of the field. 


Recent American and foreign Patents. 


Improved Metallic Clasp. 

Charles Marshall, Lockport, N. Y —The object of this device is to fur- 
nish ready and convenient means tor holding or supporting drawers or 
overalls when a button fails, for hanging up hats and other articles of 
clothing, or for supporting ladies’ dresses, etc. The clasp is attached to the 
article by putting the teeth against the cloth to be fastened, when the 
slide is turned one side, and then back over the teeth. There is a slight 
spring to the slide, wnich holds it in place and makes the attachment se- 
cure. As manufactured for use, the clasp does not exceed the weight of 
an ordinary metal button. 


Improved Sewing Machine. 

John Albert Smith, Columbus, Ohio.—This improvement consists in a 
new bination of hinery, by which rotary motion is imparted to the 
shuttle. Arotary disk for carrying the shuttle carrier is mounted on the 
end of the pulley shaft and is arranged with its face, to which the carrier ir 
pivoted, in the plane of the needle, so that the carrier will pass the needle 
close to its side, suitably for passing the shuttle through the loop. The 
carrier is connected to it by a pin which is fitted into the disk so as to turn 
therein, and is eonnected by a universal joint with a rod, which is similarly 
jolnted to the frame so that it canswing with the pin around the axis of 
the shaft, but not turn itself,and thus prevent the carrier from turning as 
it swings around with the disk. 


Improved Harvester. 

Elgin M. Awrey, Caistor, Canada.—This invention has for its object to 
furnish an improved device by means of which the table or finger bar may 
be raised, when desired, by the advance of the macnine, thus dispensing 
with the ordinary levers and keeping the machine free for the operation of 
the self rake. 























Improved Hog Trap. 

Aaron B. De Vore, Talkington Township, I11.—This invention is an im- 
provement in a crib or stocks for holding or eonfining hogs. The bottom 
inclines downwardly toward the head lock and falls considerably below the 
front beam, so as not to afford a foot rest by which the hogs can push back 
and pull out of the lock. For small shotes a secondary pen or crib is ar- 
ranged in the large one to contract the space suitably for them. 


Improved Washing Machine. 

John W. Conroy, Terry, Miss.—By suitable construction, by adjusting a 
nut, a jointed rubbing board may be held up against a corrugated cylinder 
with any desired pressure, so that the said cylinder may carry the clothes 
along the rubbing board, and at the same time rub them, thus washing the 
clothes quickly and thoroughly. 


Improved Rotary Hog Scraper. 

Robert Fyfe, New York city.—This invention consists of a rotary scraper 
with blades adapted for scraping off the hair, bristles, etc., of scalded 
hogs, with handles by which to hold it when it is revolving, and a jointed 
driving shaft worked by a pulley or other driving gear. it is very simple 
in construction and said to be usetul and convenient in action. 


Impreved Self Closing Faucet. 

Alexander Brinckmann, New York city.—This inventior relates to im- 
provements on faucets of the kind having swivel discharge tubes, which 
tubes, whenin one position, are closed and stop the ontfiow of water, 
while in the other position they communicate with the water supply, are 
open, and allow the water to flow out. Whenever it ts desired to have the 
water flow out, the horizontal tube is turned by hand to open the aperture, 
and is held eo as long as necessary: but as soon as this tube is let go, the 
pressure of water against another piston immediately causes the vertical 
tube to swing closed. 


i in removing the blank, and with a shouider in its cavity, 
leaving a space around the barre] of the blank, when sald blank is inserted 
in said die. A plunger ie made with a square edge, and a recess having a 
rounded angle. The former is placed in the blank and the blank is inserted 
within the shoulder of the die. The plunger is then brought down upon 
the edge of the barre) of the biank, turning the said edge inward over the 
former, producing the blank. The blank is now placed in a hollow man- 
dre], and while the mandre! Is being rotated in a lathe, a burnisher is held 
against the turned over edge, which is thus pressed down upon the former 
until ithas a sharp angle. The blank is now taken out of the mandrel, and 
the middle section of the former is removed, and subsequently the others, 
after which the bottom is cut out so as to produce a blank which consists 
of three curved strips, two being horizontal, and the other, which connects 
them, vertical. 


conv 


Impreved Tobacco Transplanter. 

Clement E. Bates, South Deerfield, Mass.—Thi#invention has for its ob- 
ject to furnish an improved hine for tr planting tobacco plants. In 
using the machine, one of the pans, a number of which have been previ- 
ously supplied with plants, is placed upon the upper platform, the handle 
is grasped by the left hand, and a lever pushed forward so that a plant is 
dropped through a tube to rest in a cup formed by plates. The instrument 
is then pressed down uponthe ground and the lever drawn to the rear- 
ward. This forces the plates outward and edgewise through the soll, and 
at the same time moves the paddies inward and sidewise through the soil, 
pressing said soil around the roots of the plant. The instrument is then 
raised from the ground, the lever pushed forward, another plant inserted 
in the tube, and so on. 





Improved Vise. 

Daniel 8. Coe, New Hartford, Conn., assignor to Chapin Machine Com- 
pany, of same place.—This invention has for its object to furnish an im- 
proved bench vise. Upon the inner ends of screws are secured small gear 
wheels, the teeth of which mesh into each other,s0 that by turning the 
right screw the left screw will be turned in the opposite direction, and the 
two screws will work together to carry the movable jaw back and forth, 
exactly parallel with the stationary jaw. 


Improved Dress Protecter. 

Adolph Herrmann, New York city.—This invention is designed to furnish 
an improved dress protector which shall be so constructed that when an 
edge becomes worn it may be reversed, and thus made to do double service, 
The invention consists in folding the material \ongitudinally so that its 
edges may meet or overlap each other along the central] line, plaiting it 
transversely, and securing the plaits by two rows of stitching about equal- 
ly distant from the edges of the protector and from each other. 


Improved fren Railway Tie. 

Charles W. Gulick, New Brunswick, N. J.—This irvention furnishes an 
improved cross tie and fastening for railroad rails, which shall support and 
firmly secure the rails in place. The invention consists in wrought iron 
ties for railroad «racks, having transverse flanges formed solid upon them 
to form grooves to receive the rails, and having holes formed through them 
to receive the clamps. 


Improved Dies for Piain Finger Rings. 

George Krementz, Newark, N.J.—This invention is an improved device 
for enlarging and finishing plain finger rings. The lower or stationary die, 
which has a hole formed through it of such a size as to allow a plunger t» 
pass through it freely. In the upper end of the hole is formed a rounded 
recess to receive the ring. The plunger is made tapering or conical, and 
with its upper part of exactly the size required forthe ring. Upon the upper 
end of the plunger is formed a tenon to enter a hole in the lower end of the 
holder, by which the said plunger is forced through the ring. In using the 
device the ring is placed in the recess of the die, and the plunger is forced 
through it by the holder, bringing the ring te exactly the required size, and 
leaving it perfectly true. The same inventor has also patented an improved 
mode of making plain finger rings without a joint. The invention consiste 
in two sets of dies for forming « jointiess ring from a solid ring plate. 
The half round ring plate is laid, rounded side downward, in the flaring up- 
per end of the cavity of a die, and the plunger brought down upon it, which 
forces it into the lower part of the cavity of the die, giving it a somewhat 
conical form, and producing the conical ring. The latter is placed, larger 
edge down ward, in the cavity of the die, and the tapering part of the plung- 
er forced into it, which forces the smaller edge of the ring outward, while 
the taper of the cavity of the aie forces its longer edge inward, and pro- 
duces a ring convex upon ite inner surface and half round upon its outer 
surface. The ring may then be finished, enlarged, and sized {in the ordinary 
manner. 


Improved Pencil Case. 

Samuel S. Rembert, Memphis, Tenn.—This invention {san improvement 
in calendar pencil cases; and consists in providing the case with a perfo- 
rated cap and a scale of lineal measurement, whereby the same is adapted 
to be applied to pencils of any length and to be used as a rule or measure in 
determining the length or other dimension of any object. 


Improved Machine ter Sawing Laths. 

Alexander Rodgers, Muskegon, Mich.—This invention consists of a gang 
of circular saws on a horizontal arbor, in different sizes, with an inclined 
table and feed rollers so arranged that lath and other like stuff may be 
sawn obliquely to the sides, to produce bevel edged strips by saws ona 
horizontal arbor. The invention also consists of one or more feed rollers 
made slightly conical, and provided with spiral ribs arranged to force the 
piece to be sawn to the guide and keep it there, as well as to feed it to the 
saws. ° 

Impreved Glove Fastening. 

Horace P. Carver. Binghamton, N. Y.—This invertion is intended to pro- 
duce a new fastening for kid and other gloves, and it consists of a pin sup- 
ported firmly by the projecting parts of a plate attached to one side of the 
giove, which catches between cotied parallel springs of a plate attached to 
the other side of the glove, so that they, in combination with the action of 
the supporting side plate of the pin on the ends of the springs, firmly hold 





the parts together. 


Improved Adjustable 

John 8. Tilley, West Troy, N. Y.—For adjusting the scaffolds of wall 
plasterers and ceiling decorators, high or low, eceording to the hight of 
the room, it is proposed to have short trestle heads mounte. on three legs, 
with a vertically adjusting standard in each head having « fastening to 
hold it at any hight, and having a couple of plates clamped to it at each 
side near the top, so that they can be readily adjusted to form, with the 
standard, a T head whereon the scaffold boards may rest fatwise, when, 
as in the case of decorating ceilings, it is desirable to build broad scaffolds 
by laying the scaffold boards or planks, extending from one trestle head to 
another, and arranged edge wise to support the scaffold boards. In order to 
pack the benches the legs are jointed to them 80 as to fold over on the sides. 
When in use the ends of the legs bear against the walls or shoulders of the 
notches, and so transmit the force directly from one to the other without, 
qajury to the joints. 

Impreved Box Scraper. 

Abraham Tester, Brooklyn, N. Y., assignor to himself and John (upning- 
ham, of same place .—This invention has for ite object to constructa scraper 
which is used on packing boxes, ships, etc., with a movable biade, so that 
the same may be sharpened when worn, and adjusted to asultable angie for 
use in any desired position. The invention consists in pivoting the blade 
to the bifurcated handle of the instrument and in connecting It therewith 
by means of a pivoted brace, so that it can be swung into suitable position 
and rigidly held therein. 


Improved Invalid Bedstead, 

John Robinson, Madison Station, Miss.-This invention consivts of an 
improved bedstead, which is so constructed that the head part of the bed 
bottom may be raised and lowered gently and gradually to any desired 
extent, so as to change the position of the person lying upon the bed. To 
the head parts of the slate is secured « cross bar, to the lower side of the 
ends of which are attached sockets to receive the upper end of rods, the 
lower ends of which are pivoted to nute, through which pass the end parte 
of another rod, upon one half of which is cut a right screw thread, and 
upon the other half a left screw thread, so that when the latterrod ts tarned 
in one direction the nuts may move toward each other; and when the said 
rod ie turned in the other direction, the sald nate may move from each 
other, thus lowering and raising the head part of the bed bottom as may be 
desired. 

Improved Metal Windew Sash. 

John D. Moran, New York city.—This invention consists in making the 
oval headed T shaped moldings for show windows by first forming an oval 
or semi-elliptical bar of lead with a groove in the flat side for the base of 
the head of the moldine, by forcing the head through a die of eultable form 
in the manner of forming lead tubes. Second, in drawing the silver plated 
cover of sheet metal upon the said lead bar, by forcing a flat strip of the 
covering metal and the lead bar through a die plate together. Third, in 
soldering the iron bar which constitutes the vertical portion of the T to the 
lead bar by heating one edge of the iron bar in a bath of solder and tinning 
it at the same time, and then laying the tinned and heated edge in the 
groove of the lead bar, whereby they become united, the tron bar heating 
the lead bar sufficiently to cause the union of the lead with the tinned sur- 
face of the iron when they become cool. Fourth, in mak'ng a cheap bar 
or molding for taferior work, where che plated molding will be too expen- 
sive, by uniting the lead and metal bars, as above described, without the 
plated metal covering for the lead bar. 


Impreved Mirrer Holder. 

William Simpson, Berlin, Canada.—The object of this invention fs to sup 
ply a neat and simple device by which a mirror may be suspended at any 
desirable inclination toward the wall. The invention consists of a V shaped 
holder, of strong wire, bent forward and attached to the sides of the frame 
of the mirror in such & manner that the same may be inclined at pleasure. 


Improved Apparatas fer ®craping Hogs. 
Orison McNeil and Peter W. Dalton, Jersey City, N. J.—This invention 
ists in an arr t of carrying rollers with scraping blades anda 
chain, the last being used for drawing the hogs over the ro)lers and between 
the blades. 





Improved Heating Stove. 

Jacob L. Ring, Mt. Pulaski, [1l.—This invention consists in a sovel mode 
of combining the main parts of a heating stove. A cefitral upright tube 
extends from beneath the stove hearth into the hot air chamber, which ts 
surrounded by the drum, leaving a space between the two, from which the 
smoke and gaseous products escepe to the chimney. On top of the air 
chamber is a perforated cylinder covered by a cap, surrounded by a perfo 
rated ring. A lug is on this ring, by means of which {t is turned to allow 
the discharge of air from thechamber. The air tube may extend vp from 
the hot air chamber and conduct a current of heated air to any purt of the 
dwelling. It is surrounded by the fuel in the fire box, and an active current, 
through it and through the chamber, is preduced by the intense heat to 
which it is exposed. 

Improved Paper Kile. 

John F. Winter, Brooklyn, N. ¥.—The object of this invention is to fur- 
uish an improved paper file for binding letters, bills, newspapers, pamph 
lets, sheet music, etc., in a simple, elegant, and quick manner, without tear- 
ing, defacing, or otherwise injuring the papers or documents. This inven- 
tion consists of a equare, round, or polygonal piece over which strings are 
longitudinally stretched in sattable manner, which, in connection with 
lateral! binding strings placed over a grooved or recessed part of the main 
piece and a thread and needle, bind the sheets in a manner similar to that 
of binding books. 


Impreved Cotten Gin Kuaife Roller. 

Thomas H. Rushton and William Dobson, Bolton, Engiand.—This tnven- 
tion consists in a cotton gin knife rolier provided with blades having two 
or more angles arranged in line with each other in the direction of the shaft, 
their inclined parts being parallel to cach other. 


Impreved Sap Protector. 

Henry C. Cole and Edgar D. Sabin, Wallingford, Vt.—The object of this 
invention is to provide means for protecting maple sap, as it is caught in 
buckets from the tree, from snow, rain, leaves, eto.; and it consists in a 
screen or cover attached to the tree and to the sap bucket, and covering 
the latter. 

Improved Toy. 

Laurance Bryan, New York city.—This invention is a toy for children, 
which will furnish not only amusement but exercise: and it consists in 
what is known as the “child's wheel ranner " combined with a whistle, 
the wheel heing made to operate and blow the whistle 48 the child pro- 
pels it. 


Improved Apparatus for Moistening the Atmosphere, 

James G. Garland, Biddeford, Me.—For moistenxing the atmosphere in 
weaving and other rooms, it {s proposed to employ an atomizer, air cham- 
ber,and condensing pump, a water clatern, reservoir, and an automatic 
apparatus for supplying the cistern and the atomizer from the reservoir 
regularly and uniformly, to be expelled to the atmoephere by the air from 
the air pressure chamber, in which it is condensed by the pump, In com- 
binstion with the reservoir and cistern is a filter to separate from the 
water any solid particles that might obstruct the pipes of the atomizer 


atomizers will be applied to one air chamber and cistern as may be 
d ded by the capacity of the room to be charged. 


Improved Machine for Cutting Tebacco. 

Francis 8. Kinney, New York city.— This invention has for its object to 
furnish an improved machine for cutting tobacco, the same being con- 
structed with a single knife working upon inclined bearings, and operating 
with a sliding shear cut upon the tobacco, which ts placed in a box with 
sides at right angles and bottom parallel with said kaife. 


Improved Die for Making Watch Case Caps and Backs. 
Silas C. Lewis, Brooklyn, N. ¥.--This invention consists of a die of the 
usual form and material, but having, instead of a flat surface, an eleva 
tion, which gradually increases from the circumference toward the center 
adjusted to the elasticity of the gold and the thickness of the covers, pro- 
ducing a perfectly fiat even plane, more accurate than if spun out. It isan 
importa nt improvement in the manufacture of gold caps and backs fo 








watches. 


also to purify it. The pump will, im practice, be run by power, and as many ' 
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Improved Double Acting Force Pump. 

John P. Flanders, Vergennes, assignor to himself, E1iB. Hayes, of same 
place, and H. M. Mitchell, Burlington, Vt.—The cylinders are arranged on 
each side of a wide bed frame, and between them suction pipes are ar- 
ranged, rising vertically from the well and connected to the cylinders by 
horizontal branches at the upper ends above the check valves. Four dis- 
charge pipes rise vertically a short distance above the cylinders, and there 
continue by curves above the check valves into a discharge box at the 
bottom, where the check valves are arranged to prevent the back flow. 
These pipes support the discharge box and the air chamber. For packing 
the pistons, the barrels in which they work are divided in longitudinal 
parte with lap joints at the edces, so that they can contract and expand a 
little without opening seams for the escape of water. A small annular 
channel surrounds the barrel, in which is maintained a high degree of 
pressure by water admitted through a pipe connection. To hold the barrel 
in position and allow them to be free to expand and contract, notches are 
formed in the shell in the cylinder, and lugs in the barrels, which project 
into the notches and hold the barrels against the end motion. 


Lmproved Table Dish Stand. 

Florian Grosjean, New York city.—The essential feature of the invention 
is a stand or tray for dishes, of which the top or plate is composed of 
metal with a porcelain cover or enamel, the enamel being to conceal the 
iron or give it a fine finish, and form the ground work for fine picture orna- 
mentation by the decalcomanic or other process. 








’ Improved Stop Valve. 

George W. Eddy, Waterford, N. ¥.—This invention relates to that class 
of stop valves in which two disks are arranged to move forward and back 
ward at right angles to the water channel in a chamber through which the 
channel passes at openings on opposite sides whereat the seats are formed 
for the disks, and on which they are caused to press tightly when moved 
upon them. , 

Improved Ega Carrier. 

John A. Beam, California, Mo.—This invention consists of a strong wood 
box in ten compartments, or tiers of paper cells, adapted to hold an egg 
upright, on the large end, the cells being formed of a paper cylinder and 
pasted or otherwise fastened together at the sides. Between each tier of 
the cells, also between the upper and lower tiers and the box sides, are 
cushions to soften the shocks. The rows of cellsalong the sides of each tier 
are protected from the shocks against the side walls by springs. The sides 
of the box are provided with projections, which prevent the box from rest- 
ing on them, so that the eggs are secured against lying on the sides while in 
transit. Some of the end projections of the case constitute handles for 
handing it. 

Improved Herse Power. 

William Gilfillan, Speier, Minn.—The object of this invention is to furnish 
a horse power for thrashing grain and other purposes. The cogs of a bed 
wheel are on the upper eide and engage with vertical internal and external 
gear wheels,which are on a horizontal cross shaft. The power is applied, to 
a revolving frame attached to the cross shaft by stands, by means of levers. 
arms connect the rim of the frame with the central cap. Traverse wheels 
attached to the frame revolve through slots in the rim of the frame and 
rest upon the top of the bed wheel, and thus prevent friction. The internal 
part of the vertical wheels engage with other wheels. The exterior cogs of 
the vertical whee engage with the cogs of the bed wheel, and thus impart 
motion to the central vertical shaft. 


Improved Washing Machite. 

Moses L. Hawks, Kinderhook, Mich.—This invention has for its object to 
furnieh an improved washing machine of that class in which the washing is 
done by passing the clothes back and forth between rollers, and which shall 
wash the clothes quickly and thoroughly and without injuring them, and 
without becoming clogged. A large upper roller is corrugated longitudi- 
nally, and to it is attached the crank by which the machine is operated. 
Four small rollers are placed beneath the large roller. By suitable con- 
struction, as the clothes pass in, the upper roller and outer small rollera 
yield so as to accommodate themselves to the thickness of the clothes. As 
the latter pass out, the outer emal! rollers upon that side yield, thus pre- 
venting clogging. By proper devices the machine is held in the tub in 
which it is desired to operate. - 


Improved Washing Machine. 

Jacob Sheffer, Deselm, [11.—In using the machine, the clothes are placed 
upon a false bottom aronnd a rotating vertical cylinder. The handle is 
grasped inthe left hand toapply rressure,and a vertical roller,held between 
pivoted bars, to which the handle is attached is revolved with the right 
hand by means of the crank. The cylinder holds the clothes out so that they 
will be in proper position .o be operated upon by the roller, the flange of 
the sald cylinder pushing the lower part of the clothes in beneath the mags, 
80 that they will be continuously turning over. The outer part of the bot- 
tom, as it is rotated by the roller, moves faster than the inner part, so that 
the clothes will be rubbed as well as pressed. 


Improved Last Block Fastener. 
David Huard, Ashiand, Wis.—This invention consists of a clasp-like fast- 
ener, pivoted to the main block of the last, which closes over the other 
block in connection with pin fastenings of the same. 


Improved Water Elevator. 

Sylvester Bennett, New Orleans, La.—This invention consists of a station- 
ary case in the form of a hollow inverted truncated cone, inside of which is 
a revolving inverted cone with one or more spiral flanges extending from 
bottom to tep, and apparatus for revolving the inner cone for raising water 
short distances in large quantities, for draining purposes and the like. 


Improved Seed Planter. 

William J. Saffery, Bremen, Ohio.—This invention i in bining 
afurrow opener, a eced dropper, a rolling coverer, and a guano or manure 
dropper, so that, between the seed and the guano, there will always bea 
aay layer of fine dirt to prevent the destruction of the vitality of the® 
seed. 





impreved Pump. 

Charlie D. Rathbone, Belpre, Ohio.—This invention consists of a novel 
construction and mode of applying « bush or lining of glass or other hard 
and durable wearing substance in the pump cylinder or stock to sustain the 
wear of the sucker or pump barrel. 


Improved Bed Bottom, 

Jonathan V. Taylor, La Cygne, Kansas.—This invention consists of two 
pairs of bars about half as long as the bed, fixed at one end on a transverse 
pivot at the middie of the bed, one pair extending to the head and the 
other to the foot, and connecting with crose bars thereat. One cross barat 
the head and one at the foot are each connected by several tension straps 
of strong flexible material arranged above the pivot, and sufficiently short 
to support the arms and eross bars, and any weight that may be placed on 
them above the horizontal plane of the pivot. At each end there isa stop 
bolt which limits the hight to which the end may be raised, and thus pre- 
vents the other end from falling too low. In connection with the above are 
the arms# provided with springsat the pivot to increase the range of the 
springing action of the bottom. 


Improved Floor. 

Levi 8, Wood, Marion, lowa.—The object of this invention is to provide 
means for strengthening ..00Frs, roofs, e%c., and it consists in truss rods 
passed through the joisis of the floor or rafters of a roof in combination 
with bridge blocks fitted between the joists on one or both sides of each 
rod. Nutson the rod are turned up, giving therod any required degree of 
tension, and binding the blocks and joists firmly together, 


Improved Sharpening Machine, 
James P. Kealy and Joseph Bigney, Bridgeport, Conn.—This invention is 
& machine for dressing lathe ters, and iste of a traversing grinder 
actuated by an automatic feed screw and placed in a frame adapted for be- 
ng supported in the tool post of a lathe. 
Improved Equalizing Attachment or Plows, 
David H. King and William M. Hulse, Palmyra, Tl. —This invention con- 
sists in an improved metallic loop attachment for holding the equalizing 
apparatus of « plow, and ~lso in applying a guard bar to the chains used in 
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Improved Fireproot Shutter. 

Isaac 8, Mettler, Jersey City, N. J.—The object of this invention is to pro- 
tect buildings from fire, and it corsistsin a metallic shield composed of 
sliding sections formed of an inner and an outer sheet of metal secured to- 
gether at top and bottom by plates. The sections are confined in grooves 
on the inner sides of the casings, each section having grooves of its own. 
Across the top of the shield, beneath the cap of the cornice, isa shaft hay- 
ing a pulley near each end, over which are cords attached at one end to the 
lower section and at the other end to a weight. An inwardly projecting 
flange extends from each section into the groove of the adjacent section, 
so that, when the lower section is raised, itstop strikes the flange of the 
next above and raises that, and so on, each section being raised by the sec- 
tion below, so that all may be securely packed beneath the cornice and 
back of the frieze plate. The weights are intended to balance the sections 
in that position. At night, or whenever there is danger from fire from the 
burning of adjacent buildings, the shield is drawn down, thus forming a 
fire protector to the window or door. 


Improved Waste Removing Device for Carding Machines. 

George W. Craner, Darby, Pa.—This invention consists of a brush and an 
endless carrier for it combined with the burr box of a carding machine, in 
such manner that it brushes out the burrs, and, by keeping it clear of 
them, prevents it from filling and the burrs from overflowing upon the 
main card. 

Improved Insect Destroyer. 

John A. Finney, Nashville, Ohio.—An axle is turned by drive wheels, 
and by suitable gearing actuates an endless belt which carries the insects 
forward. From the belt the insects drop into a hopper placed beneath a 
roller to receive them, and which has a slot or opening in its bottom, 
through which the insects drop into the angle between the revolving axle 
and theroller, where they arecrushed and drop through an opening in the 
bottom of the box tothe ground. A reel operated by the advance of the 
machine pushes off the insects. As the reel arms come in contact with the 
plants, the ends of the hammer handles slip from a stop bar, and the ham- 
mer heads are drawn by springs against the ree] arms with a sudden blow, 
knocking the insects from the plants upon the inclined apron whence they 
pass to the endless belt. 

Improved Dredging and Ditching Machines. 

Hyacinthe Gonellaz, Vermilionville,La.—In the dredging machine, a buck- 
et wheel and discharging pan similar to those represented in patent of 
same inventor, No. 130,213, dated August 6, 1872, are arranged so that the 
wheel mounted at the bow of the boat revolves in a plane at right angles 
to it, and delivers the earth at one side, and the pan carrying it in the same 
direction delivers it on the bank of a canal or river. They are by virtue of 
such arrangement specially adapted for dredging rivers and canals. In this 
case also the colters used for cutting and loosening up the earth prepara- 
tory to the takingof it by the buckets are arranged on the advancing side 
of the wheel, and so inclined as to draw the boat forward at the eame time 
that they loosen the earth. The ditching machine, the subject of a sepa- 
rate patent, consists of a series of intermittingly rotating colters preced- 
ing a rotating wheel with spoons or buckets, behind which isa receiving 
and discharging pan, combined in a portable machine, and provided with 
operating devices, all so contrived that, as the machine advances along the 
ground, the cutters loosen and even up the ground, the buckets raise and 
discharge it into the pan, and the pan discharges it on the bank at one side 
of the ditch. 

Improved Farniture Spring. 

William T. Doremus, New York city.—This invention has for its object to 
furnish an improved spring for application to other parts of a ehair, spring 
bed, or other piece of furniture where a yielding connection is required. 
Upon the lower side of one edge of two plates are formed inwardly project- 
ing flanges, in which are formed a number of holes to receive the screws by 
which they are secured in place. In the plates are formed holes to receive 
the bar, which has a pin in a recess formed in the upper side. A rubber 
block, of any suitable form, is interposed between the plates, through 
which is a rod which forms the hinge, and which is provided with a nut to 
regulate the tension of the spring. The same inventor has also patented ano~ 
ther form of chair spring which consists in flanged plates, hinged together 
by a transverse bolt passing through suitable lugs. An india rubber block 
is placed beneath the axis of the hinge. These are only two patents out of 
more than one dozen applications, all of which have been granted to Mr. 
Doremus through the Scientific American Patent Agency within the 
past five weeks. 


Value of Patents, 


AND HOW 10 OBTAIN THEM. 
Practical Hints 10 Inventors, 


ROBABLY no investment of a small sum of money brings a 
greater return than the expense incurred in obtaining a patent 
even when the invention is but a small one. Larger inventions 
are found to pay correspendingly well. The names of Blanchard, 
Morse, Bigelowy, Colt, Ericsson, Howe, McCormick, Hoe, and 

4 others, wko have amassed immense fortunes from their inven- 
tions, are well known. And there are thousands of others who 
have realized large sums from their patents. 


More than Frrry THOUSAND inventors have availed themselves 
of the services of Munn & Co. during the TWENTY-SIX years 
acted as solicitors and Publishers of the SclENTIFIC AMERICAN. 
They stand ct the head in this class of business: and their large corps 
of assistants, mostly selected from the ranks of the Patent Office: men eap- 
able of rendering the best service to the inventor, from the experience prac- 
tically obtained while e iners in the Patent Office: enaties Munn & Co. 
to do everything appertaining to patents BETTER and CHEAPER than any 
other reliable agency. 








This is the closing inquiry in 
nearly every letter, describing 


HOWTO @ 
OBTAIN to ths ofce. A poettee an- 


swer canonly be had by presenting a complete application for a patent to 
the Commissioner of Patents. An application consists of a Model Draw- 
ings, Petition, Oath, and full Specification. Various official rules and for- 
malities must also be observed. e efforts of the inventor to do all this 
business himself are generally without sucress. After great perplexity and 
delay, he is usually glad to seek the aid of persons experienced in patent 
business, and have all the work done over again. The best plan is to solicit 
proper advice at the beginning. If the parties consulted are honorable men, 
the inventor may safely confide his ideas to them they will advise whether 
the improvement is probably patentable, and will give him all the directions 
needful to protect his rights. 


How Can I Best Secure My Invention ? 


This is an inquiry which one inventor naturally asks another, who has had 
some experience in obtaining patents. His answer generally is as follows. 
and correct: g : 

Construct a neat model, not over a foot in any dimension—smaller if pos- 
sible—and send by express, prepaid, addressed to MuNN & Co., 37 Park Row 
New York, together with a description of its operation and merits. On utd 
ceipt thereof, they will examine the iavention carefully, and advise you as 
to its patentability, free of charge. Or, if you have not time, or the means 
at hand, to construct a model, make as good a pen and ink sketch of the 





of a patent will be received, usually, by return of mail. It is sometimes 
best to have a search made at the Patent Office. Such a measure often saves 


the cost of an application for a patent. 
Preliminary Examination. 


In order to have such search, make ouc a written description of the inven- 
tion, in your own words, and pencil, or pen and ink, sketch. Send these- 
with the fee of $5, by mail, addressed to Munn & Co., 37 Park Row, and in 
due time you will receive an acknowledgment thereof, followed by a writ 
ten report in regard to the patentability of your improvement. This special 
search is made with great care, among the models and patents at Washing- 
ton, to aseertain whether the improvement presented is patentable. 


Rejected Cases. 
Rejected cases, or defective papers, remodeled for parties who have made 
applications for themselves, or through other agents. Terms moderate 
Address Munn & Co., stating particulars. 


To Make an Application for a Patent. 

The applicant for a patent should furnish a model of his invention if sus- 
ceptible of one, although sometimes it may be dispensed with; o the in- 
vention be a chemical production, he must furnish samples of the ingredi- 
ents of which his composition consists. These should be securely packed 
the inventor’s name marked on them, and sent by express, prepaid. Smal 
models, from a distance, can often be sent cheaper by mail. The safest 
way to remit money is by a draft, or postal order, on New York, payable to 
the order of Munn & Co. Persons who live in remote parts of the country 
can usually purchase drafts from their merchants on their New York cor- 
respondents. 

Caveats. 

Persons desiring to file a caveat can have the papers prepared in the short 
est time, by sending a sketch and description of the invention. The Govern - 
ment fee for a caveat is $10. A pamphlet of advice regarding applications 
for patents and caveats is furnished gratis, on application by mail. Address 
Muwyw & Co., 37 Park Row, New York. 

Reissues, 

A reissue is granted to the original patentee, his heirs, or the assignees of 
the entire interest, when, by reason of an insufficient or defective specifica 
tion, the original patent is invalid, provided the error has arisen from inad 
vertence, accident, or mistake, without any fraudulent or deceptive inten 
tion. 

A patentee may, at his option, have in his reissuea separate patent for 
each distinct part of the invention comprehended in his original application 
by paying the required fee in each case, and complying with the other re- 
quirements of the law, as in original applications. Address Munn & Co. 
37 Park Row, for full particulars. 


Design Patents, 

Foreign designers and manufacturers, who send goods to this country 
may secure patents here upon their new patterns, and thus prevent others 
from fabricating or selling the same goods in this market. 

A patent for a design may be granted to any person, whether eltizen or 
alien, for any new and original design for a manufacture, bust, statue, alto 
relievo, or bas relief; any new and original design for the printing of wool- 
en, silk, cotton, or other fabrics; any new and original impression, orna- 
ment, pattern, print, or picture, to be printed, painted, east, or otherwise 
placed on or worked into any article of manufacture. e 

Design patents are equally as important to citizens as to foreigners. For 
full particulars send for pamphlet to Munn & Co., 37 Park Row, New York 

Foreign Patents, 

The population of Great Britain is 31,000,000; of France, 37,000,000: bel- 
gium, 5,000,000; Austria, 36,000,000; Prussia, 40,000,000; and Russia, 70,000,000. 
Patents may be secured by American citizens in all of these countries. 
Now is the time, while business is dull at home, to take advantage cf these 
immense foreign fields. Mechanical improvements of all kinds are always 
in demand in Kurope. There will never be a better time than the present 
to take patents abroad. We have reliable business connections with the 
principal capitals of Europe. A large share of all the patents secured in 
foreign countries by Americans are obtained through our Agency. Address 
Munw & Co., 87 Park Row, New York. Circulars with full information on 
foreign patents, furnished free. 


Value of Extended Patcnts. 

Did patentees realize the fact that their inventions are likely to be more 
productive of profit during the seven years of extension than the first full 
term for which their patents were granted, we think more would avail them- 
selves of the extension privilege. Patents granted prior to 1861 may be ex- 
tended for seven years, for the benefit of the inventor, or of his heirs in case 
of the decease of the former, by due application to the Patent Office, ninety 
days before the termination of the patent. The extended time inures to 
the benefit of the inventor, the assignees under the first term having no 
rights under the extension, except by special agreement. The Government 
fee for an extension is $100, and it is necessary that good professional service 
be obtained to conduct the business before the Patent Office. Full informa- 
tion as to extensions may be had by addressing Munn & Co., 87 Park Row. 


Trademarks, 

Any person or firm domiciled in the United States, or any firm or corpora- 
tion residing in any foreign country where similar privileges are extended 
to citizens of the United States, may register their designs and obtain pro- 
tection. This is very important to manufacturers in this country, and equal- 
ly so to foreigners. For fall particulars address Munn & Co., 87 Park Row 
New York. 

Canadian Patents. 
On the first of September, 1872, the new patent law of Canada went into 
force, and patents are now granted to citizens of the United States on the 
same favorable terms as to citizens of the Dominion. 
In order to apply for a patent in Canada, the applicant must furnisha 
model, specification and duplicate drawings, substantially the same as in 
applying for an American patent. 
The patent may be taken out either for five years (government fee $20) or 
for ten years (government fee $40) or for fifteen years (government fee $60). 
The five and ten year patents may be extended to the term of fifteen years. 
The formalities for extension are simple and not expensive. 
American inventions, even it already patented in this country, can be 
patented in Canada provided the American patent is not more than one year 
old. 
All persons who desire to take out patents in Canada are requested to 
communicate with Munn & Co., 37 Park Row, N. Y., who will give prompt 
attention to the business and furnish full instruction. 

Copies of Patents, 
Persons desiring any patent issued from 1836 to November 26, 1867, can be 
supplied with official copies at a reasonable cost, the price depencing upon 
the extent of drawings and length ot specification. 
Any patent issued since November 27, 1867, at which time the Patent Office 
commenced printing the drawings and specifications, may be had by remit- 
ting to this office $1. 
A copy of the claims of any patent issued since 1836 will be furnished 
for $1. 
When ordering copies, please to remit for the same as above, and state 
name of patentee, title of invention, and date of patent. Address MuNN 
& Co., Patent Soliciters, 37 Park Row, New York city. 
Mux & Co. will be happy to see inventors in person, at their office, or to 
advise them by letter. In all cases, they may expect an honest opinion. For 
such consultations, opinions and advice, no charge is made. Write plainly 
do not use pencil, nor pale ink ; be briet. 
All business committed to our care, and all consultations, are kept secret 
and strictly confidential. 
In all matters pertaining to patents, such as conducting interferences 
procuring extensions, drawing assignments, examinations into the validity 
of patents, etc., special care and attention is given. For information, and 
for pamphlets of instruction and advice 
Address 

MUNN & CO., 
PUBLISHERS SCIENTIFIC AMERICAN, 
37 Park Row, New York. 
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Business and Lersonal. 


The Charge sor Insertion under this head is $1 a Line. 





No inconvenience is ever felt in wearing the 
New Elastic Truss which retains the Rupture, night and 
day, till cured. Sold cheap by the Elastic Truss Co., ®8 
Broadway, New York. 

Any person having the patent of some small 
manufactured article to dispose of, can address, with 
sample and lowest cash price, M. N. Co., Box 52, West 
Meriden, Conn. : 

Situation wanted by a first class Mechanic, 
to take charge of a Boiler Shop; is used to Marine and 
Loco Work. Address Homer Kingley, Connelisville, Pa. 

The Best Machine for Tapping Steam and 
Gas Fittings. E. H. Bellows, Worcester, Mass. : 

New Motion—One Shaft rotating, rotates in 
opposite direction another Shaft at any distance. Only 
one connecting bar used, Rights for Sale. W. H. Benson, 
Waynesboro’, Virginia. 

Washing Machine Dealers’ address wanted, 
by Am. Mach. Co., 430 Walnut St., Philadelphia, Pa. 

Bolt Makers, send for descriptive cuts of 
Abbe’s Bolt Machine, to S.C. Forsaith & Co., Manches- 
ter, N. H. 

Mills for Flour,Feed, Paint,Ink,Drugs,Spices 
and all otherpurposes. Ross Bros., Williamsburgh,N.Y. 

Machinist wanted as partner. One with 
some capital. Business established. Address Post Office 
Box 189, Sodus, N. Y. 

Models of all kinds designed and constructed 
at lowest rates. H, B. Morris, Ithaca, N. Y. 

Hydraulic Presses and Jacks, new and sec- 
ondhand. E. Lyon, 470 Grand Street, New York. 


Sure cure for Slipping Belts—Sutton’s pat- 
ent Pulley Cover is warranted to do double the work 
before the belt will slip. See Sci. Am. June 2ist, 1873, 
Page 389. Circulars free. J.W.Sutton,% Liberty St.,N.Y. 

Catalogue on Transmission of Power by 
Wire Rope. T. R. Bailey & Vail. 

Have your Shop fitted out by Gear, of Bos- 
ton, Mass 

Fine Machinery Oils—We take pleasure in 
calling attention of our Manufacturing readers to E. H. 
Kellogg’s advertisement in another column, and saying 
that we believe his claims in regard to fine Engine, Spin- 
dle, and Signa! Oils are fully justified by the facts, and 
that parties who try his goods will not have cause to 
regret it. 

Inventors who desire to have their inven- 
tions and patents introduced and represented in Europe 
by a gentieman of experience and integrity, should 
address K., Box 2979, New York Post Office. 

State Rights for Sale, or work on royalty. 
A valuable Patent on Poiler Feeders. Must be seen to 
be appreciated. Address E. Brockway, Haverstraw, N.Y. 

For Sale—New Patent for Refrigerator and 
Beer Cooler, ete., combined. Enquire of or address 
G. Nuss, 55 ist Avenue, New York City. 

Key Seat Cutting Machine.T.R.Bailey & Vail. 

Buy Boult’s Patent Moulder for all kinds of 
Edge and Surface Moulding on Wood. B. C. M. Co., 
Battle Creek, Mich. 

Portable Hoisting and Pumping Engines— 
Ames Portable Engines—Saw Mills, Edgers, Burr Mills, 
Climax Turbine, Vertical and Horizontal Engines and 
Bollers; all with valuable improvements. Hampson, 
Whitehill & Co., Newburgh Steam Engine Works, Depot 
38 Cortlandt Street, New York. 

The Cornell University, Ithaca, N.Y., offers 
iberal and practical courses for agriculturists, archi- 
tects, civil engineers, master mechanics, mechanical en- 
gineers, agricultural and manufacturing chemists, print- 
ers, veterinary surgeons, etc. ,with laboratories, draught- 
ing rooms, farms and work shops, In agriculture and 
mechanic arts, various courses are provided to meet 
wants of all students; also general courses fn arts, lite- 
rature and science preparatory to the other professions. 
Over five hundred free scholarships. Next year begins 
Sept. 8. For Registers, with full information, address 
as above. 

Lathes, Planers, Drills, Milling and Index 
Machines. Geo: 8. Lincoln & Co., Hartford, Conn. 

Scale in Steam Boilers—How to Remove 
and Prevent it. Address Geo. W. Lerd, Philadelphia, Pa. 

Williamson’s Road Steamer and Steam Plow, 
with rubber Tires. Address D. D. Williamson, 32 Broad- 
way, New York, or Box 1809. 

Cabinet Makers’ Machinery. T.R.Bailey&Vail. 


Buy Gear’s Improved Automatic Dovetail- 
ng Machine, Boston, Mass. 

No Bolts, no Keys, no Set Screws used in 
Coupling or Pulley Fastening. Shortt’s Patent Coup- 
lings, Pulleys, Hangers and Shafting a Specialty. Orders 
promptly filled. Circulars free. Address Shortt Manu- 
facturing Company, Carthage, N. Y. 

Belting—Best Philadeiphia Oak Tanned. 
C. W. Arny, 301 and 308 Cherry Street, Philadelphia, Pa. 

For Solid Emery Wheels and Machinery, 
send to the Union Stone Co., Boston, Mass.,for circular. 

All Fruit-can Tools,Ferracute,Bridgeton,N.J. 

For best Presses, Dies and Fruit Can Tools 
Bliss & Williams, cor. of Plymouth & Jay,Brooklyn,N.Y. 

To Manufacturers—Built expressly to rent, 
New Brick Building, 60x300 ft., 3 stortes high, divided by 
fire proof walls, with ample water power. Room and 
power in quantities to suit. Address Industrial M’f’g 
Company, Rock Falls, Whiteside Co., Il. 

Stave & Shingle Machinery. T.R.Bailey &Vail. 

Five different sizes of Gatling Guns are now 
manufactured at Colt’s Armory, Hartford, Conn. The 
larger sizes have a range of Over two miles. These arms 
are indispensable in modern warfare. 

The Olmsted Oiler is the best; it is self- 
righting, strong and cheap. All Hardware and Tin 
Houses have it. 

Machinists—Price List of small Tools free ; 
Gear Wheels for Models, Price List free; Chucks anc 
Drills, Price List free. Goodnow & Wightman, 23 Corn- 
hill, Boston, Mass. 

For Solid Wrought-iron Beams, etc., see ad- 
vertisement. Address Union Iron Mills, Pittsburgh, Pa., 
for lithograph, etc. 


Wrecking. Pumping, Deatnage or 
eh es for sale orrent. ‘ advertisement, 
Andrew’s Patent, inside page. 

Bookkeepers should try the Olmsted Patent 
Bill File and Letter Clip. They are admirable for all 
papers. Save their cost in one day’s business. Sold by all 
Stationers. J.H. White,Newark,N.J.,Sole Manufacturer. 

Peck’s Patent Drop Press. For-circulars, 
address Milo, Peck & Co., New Haven, Conn. 


Ga Lathe for Cabinet and all kinds of han- 
dies. ping Machine for Woodworking. T. RB. Bailey 
& Vail, Lockport, N. Y 








Nickel and ita Uses for Plating, with gene- 
ral description. Price Sc. a copy, mailed free, by L. & 
J. W. Feuchtwanger, 55 Cedar St., New York. 

Silicate of Soda and Potash—All les, in 
liquid, jelly, and dry state, for sale in quantities to suit, 
by L. & J. W. Feuchtwanger, 5% Cedar St., New Lork.7j] 


Manufacturers of Malleable Iron Tinned 
Ice Cream Freezer Dashers, address E. Halloway, Bel- 
videre, Illinois. 


Parties desiring Steam Machinery for quar- 
tying stone, address Steam Stone Cutter Co..Rutland. Vt. 


Boring Machine for Pulleys—no limit to 
capacity. T. R. Bailey & Vail, Lockport, N.Y. 


Brown’s Coalyard Quarry & Contractors’ Ap. 
paratus for hoisting and conveying material by iron cable, 
W.D. Andrews & Bro. 414 Water st.N. Y. . 


The Best Smutter and Separator Combined 
in America. Address M. Deal & Co., Bucyrus, Ohio. 

Damper Regulators and Gage Cocks—For 
the best, address Murril! & Keizer, Baltimore, Md. 

Steam Fire Engines,R.J.Gould,Newark,N.J. 


Drawings,Models,Machines—All kinds made 
to order. Towle & Unger Mf’g Co., 0 Cortlandt 8t., N°Y. 

















A.M. C. asks: Is there anything which 
wil] as effectually protect iron from rust, etc., as the gal 
vanizing process, but which is less expensive? 

H. J. H.asks: What is the best composi- 
tion to preserve pickets set in the ground ? 

T. B.C. wants a recipe for sticking emery 
ontin. “There is a constant jar on the tin, and glue 
wiil not hold.” 

H. F. U.asks for the exact proportion of in- 
gredients requisite to make a whol self-raising 
fieur. 





M. C. asks: What is the process of grain- 
ing oak root,and what colors are used by painters in do- 
ing it in distemper ? 

















C. T. 8. can preserve his composing stick ur 
other steel articles from rust by following the directions 
on p. 27, volume 25.—F. can attach leather or cloth to 
galvanized iron by using the recipe given on p. 107, vol. 
28.—J. W. J. should try the method described on p. 406, 
vol. 25, for preserving eggs.—F. A. will find a recipe for 
shoemaker’s ink on p. 75, vol. 27.—R. H. L. will flad his 
question as to the weight on a safety valve answered in 
the reply'to W. A. 8. on this page.—E. R. D. should con- 
sult the makers of windmills. His query about slip of 
belts is answered on page 38, vol. 28.—J. L. R. can try 
the much recommended tannate of soda in his lime 
water. 


W. C. F. asks: At what velocity will steam 
issue through a round hole, one eighth inch long and 
one sixteenth of an inch in diameter, under a pressure 
of 100 Ibs. to the square inch; and what would be the 
difference in the velocity provided the diameter of the 
hole be increased to one eighth inch, the pressure and 
length ef hole remaining the same ? Answer: See edit- 
orial pages of this issue. 


W. H. S. asks how to precipitate gold, sil- 
ver, copper, nickel, and platinum from solutions. An- 
swers: To precipitate gold, add a strong solution of 
ferrous sulphate, or sulphate of iron, toa solution of any 
salt of gold, as the chloride, prepared by dissolving gold 
in aqua regia. The gold is precipitated as a brown 
powder. Silveris precipitated in the metallic state from 
the chloride, made by dissolving silver in aqua regia 
by iron. Add clean pieces of iron to a solution of the 
chloride of silver. For copper, add clean scrap iron to 
a solution of blue vitriol, sulphate of copper. For me- 
tallic nickel, first add a strong solution of oxalic acid to 
astrong solution of sulphate of nickel. Collect the pale 
bluish green precipitate. Heat the precipitate in a cov- 
ered crucible, lined with charcoal. For platinum, dis- 
solve the metal in agua regia (a mixture of muriatic 
and nitric acids), precipitate with a solution of sal am- 
moniac, and heat the precipitate red hot. The result is 
spongy platinum. 


N. J. N. asks: 1. How can I calculate the 
difference between the steam pipe and exhaust pipe of a 
statienary engine? Is athree inch exhaust large enough 
for an engine of 12 inch bore and 20 inch stroke, with a 
2 inch steam pipe, running at 104 revolutions per minute, 
80 Ibs. pressure to the square inch in the boilers? 2. 
What is the accompanying specimen composed of? 3. 
Will it affect the water in the boiler to put in the carcass 
of a dead mule,in pieces? 4. How can I compute horse 
power? Answers: 1. Consult “Link and Valve Me- 
tions,” by W. 8. Auchincloss. 2. Some compound of 
lime, probably the carbonate. 3. We never heard of the 
plan before. 4. See answer to M. C.,on this page, 


J.R. K. says: 1. We want to carry the 
condensed steam from an engine into a tub eight feet 
deep, for the purpose of boiling straw. What per cent- 
age of power do we lose on the engines? 2. We have a 
tubular boiler 42 inches in diameter, 80 two inch tubes, 
14 feet long, with stack 18 inches diameter and 
feet high, with very poor draft. The boiler is situate in 
a hollow; the hill on one side is about as high as the 
stack, the other twice as high. Can you suggest a rem- 
edy for the bad draft? Answers: 1. None, if the con- 
densed steam does not have to be raised, to be put into 
the tub. 2. Probably a mechanical draft, by a blower, 
will remedy the trouble. 


J. P.C. says : I use a small vertical porta- 
ble engine and boiler, and sometimes I have to carry 100 
Ibs. steam to do the work. The boileris 56 inches high 
28 outside diameter, with 24 one and a half inches tubes. 
The firebox is 18 inches diameter x 22 inches high. The 
middle gage is 39 inches from bottom of boiler, and she 
steams best with water at that hight. Iuse fir wood for 
fuel, which makes an intense heat. Am I safe from 
heating the tubes too hot with the firebox full of wood, 
and water at middie cock, 13 inches above crown sheet ? 
Evaporation is rapid and steam is pretty wet if carried 
higher. The boiler foamed so badly that I could not 
tell anything about the hight of the water. I fancied 
that the oil which got in around the plunger of the force 
pump had something to do with it. I got the idea from 
something I once saw in the SorenTiFic; since then I 
have been very careful to keep all oil out,and have 
never been troubled with foaming in the least,at any 
rpessure from 20 to 100 Ibs. Answer: If when the engine 


American, 
is in motion, the water issues solid from the lower gage 
cock, there is no danger. It is only when boilers have 


such a bad circulation that the tubes or crown sheet are 
left bare that there is danger from heavy firing. 


H. B. & K. ask what kind of dryer is best 
to put in coal tar,in makinga gravelroof. Answer: Try 
boiled linseed oil, or litharge. + 


T. 8. 8. asks how to make and bleach skel- 
etonized or phantom leaves. Answer: Boil the leaves 
ia a weak solution of caustic soda for some hours. wash 
thoroughly and then expose to the fumes of burning 
sulphur. 








E. C. C. says: | want to make springs 4 
inches long x \ inch wide by one thirty-second thick, to 
be pressed from sheet metal or otherwise. They are 
required to spring \ inch and not to rust, and to be as 
cheap as possible. Is there any metal cheaper and bet- 
ter than sheet spring steel? They can be tinned or 
galvanized to prevent rust. Answer: Sprin, steel will 
probably be the best material for you to use. 


G, says: Some bins containing soft crushed 
sugars are full of little red ants; I would like to know 
why they select that sugar from the other kinds, and 
how we can get them out? Answer: A plentifulsupply 
of what is known as Persian powder, around (not in) 
the sugar bins, will prevent the tnroad of ants. Sugar 
bins should be made of hard stout plank, with closely 
fitting covers, and kept perfectly clean. If they could 
be lined with earthenware or stoneware, and made atr- 
tight, so much the better. The only way we can suggest 
to you, for getting rid of the ants already in the sugar, is 
to spread it out in thin layers and pick out the ants by 
hand. The ants prefer the brown sugar, probably on 
account of its greater sweetness and moisture. 


R. W. W. asks how to clean a carpet which 
has been soiled by accident. [t was washed with soap 
suds: and to remove a sour smell, it was washed with 
soda water. “ The color remained good until, to remove 
further odor, I poured on bay rum; that operation 
turned ita light green color. The original colors are 
two shades of brown, red, green and biack,on a white 
ground.” Answer: We advise you by all means to dis- 
continue the use of soda water and bay rum on the car- 
pet. Thealcohol in the bay rum has probably 60 dis- 
solved and spread the colors that there is no remedy. 
To remove the smell, try a very dilute solution of car- 
bolic acid. 


W. H. R. asks: 1. How great a vacuum can 
be produced with an air pemp with one inch bore and 
8 inch stroke? 2. Can an article be held ona trap by 
such vacuum fast enough to lift 1é6lbs.? 38. Will soluble 
giase answer for artificial stone exposed to the weather ? 
4. What sudden pressure will a cast iron tube stand safe- 
ly, if given by a quantity of gunpowder or other combusti- 
bie? Answers: 1. It depends on the relative size of the 
receiver and connections. With the cylinder alone, if 
the piston is tight, a nearly perfect vacuum can be pro- 
duced, with reference to the air. 2. No, if the trap is 
the size of the cylinder. 3. Correspond with the manu- 
facturers. 4. The tensile strength of cast iron is about 
18,000 Ibs. per square inch. Take \ of this for a safe 
strain, and then the pressure per square inch that it will 
safely bear may be found by multiplying the thickness 
in inches by the safe strain, and dividing it by the diam- 
eter of the tube in inches. This is for thin cylinders. 
For thick ones, see article in SCIENTIFIC AMERICAN for 
June 21, 1873. 

A. 8. asks how to bleach and cure palmetto 
grass. Answer: Steep or boil the leaves in g weak solu- 
tion of caustic soda, wash thoroughly, and then expose 
them to the fumes of burning sulphur in a close cham- 
ber; or instead of the sulphur fumes, soak in a weak 
solution of chloride of lime and rinse well afterwards. 


H. R. asks: Is there such a thing as scag- 
liola? If se, where can I get it, how can I make it, and 
what isit used for? Answer: Scagliolais a species of 
stacco made with the best plaster of Paris and a weak 
solution of Flanders glue; it is colored according to 
taste. This composition is often applied upon hollow 
columns of wood, and the surface, when hard, oan be 
smoothed in a lathe or polished. 


A. H. C, asks: What is the cause of white 
sugar flashing like a glow worm when you run the scoop 
into it? Answer: The cause of sugar flashing, as you 
describe, is probably owing to the electricity developed 
by the friction between the scoop and the sugar. 


C. E. asks: What is the difference between 
true north and magnetic north in the city of New York 
for the year 18573? Answer: The magnetic north is 7° 
W. of the true north. 


P. D. asks: By what means flowers, leaves 
and other vegetable matters are deprived of their co)- 
ors, that is, bleached or whitened, for introduction into 
what I think are called “ skeleton bouquets?” Answer: 
Expose the flowers for a few minutes to the fumes of 
burning sulphur in a close vessel, care being taken to 
prevent the heat from reaching them. 


W. A. 8. asks: 1. What formule are used 
in measuring safety valves of different sizes? 2. How 
do you go to work after you get the figures? Answers: 
1. Measure the diameter of the valve, in inches—square 
this and multiply it by the decimal *7854; this will give 
the area of the valve in square inches, Find the weight 
of the lever, and the distance of its Genter ef gravity 
from the fulcrum. This can be found by balancing the 
leyer on a knife edge. We call the distance, the lever 
arm of the lever. Weigh the valve, and measure the dis- 
tance from the center of the valve stem to fulcrum,noting 
that all distances are to be measured horizontally. This 
is the leverarm ofthe valve. Find the number of pounds 
in the weight, The distance of point of suspension of 
weight from fulcrum is called the leverarm of the weight. 
2. Having obtained these figures, make an equation, 
thus: Pressure of steam in pounds per square inch 
X area of valve in square inches Xx lever arm of valve = 
(weight of ball x lever arm of ball)-+-(weight of lever x lever 
arm of lever) +- (weight of valve x lever arm of valve.) 
It is evident that if all the parts but one are known, this 
equation will determine that part. 

E. M. K. says: 1. How quickly can a 35 horse 
power engine be stopped if it is making 75 revolutions 
per minute with 7) lbs.steam? 2. How can I Babbitt a 
governor on a high pressure engine? 3%. The oil or tal- 
low cup that was on the cut off-chest was changed and 
put above the governor in the steam pipe ; is that right ? 
4. How can I reverse an engine? 5. The boiler is to 
carry 75 lbs. steam. There is a4} Ibs. iron weight added 
tw the safety valve. When it is off, steam blows off at 
75 lbs. by steam gage. Is this right? 6. Is there water 
or ofl used on emery stones and wheels,and how are 
they turned off? 7. Are the toads that stay around gar- 
dens poisonous? Answers: 1. It depends in a great meas- 
ure on the weight of the moving parts, but under ordi- 
nary circumstances such an engine could be safely 
stopped in 15 seconds. 2. If it isa box, closed at both 





ends, heat the journal, cover it with a piece of ofled 
writing paper, place it in the box, and pourin the molten 








metal. If the place is open at the bottom, after putting 
in the journal stop the opening with clay, and proceed 
as before. 5. Yes. 4. Arrange stops for the eccentric 
so that it will be loose on the shaft, between the posti- 
tions for forward and backward motion. 5, We think 
you had better remove the extra weight. 6.‘There are 
emery wheels made to run in ofl ‘and water, Uniess 
they are specially prepared, they should be run dry. 7. 
So far as we know, such toads are not poisonous. 


J. K. 8. asks: 1. How, can I construct a 
storm glass? 2. How can I expel fleas from a cat that Is 
filled withthem? Answers: 1. Put the following ingre- 
dientsintoa long and narrow bottle: one quarter ounce 
camphor, one sixteenth ounce niter, one sixteenth ounce 
muriate of ammonia, dissolved in 2 ounces of alcohol. 
Cover the mouth of the bottie with a piece of bladder, 
containing a puncture made by a fine needle. 2. Boil 
tobacco leaves in water,and wash the cat in the decoc 
tion. 


M. W. H. asks: 1. What is nitroglycerin 
made from? 2. Does it, when ignited, leave any sedi- 
ment orash? 8. Can gunpowder be ignited by a current 
of electricity without the conducting wire touching it? 
4. What will be the pressure of one ounce of common 
gunpowder, when ignited in a cubic foot of space? 5. 
What is the pressure of nitro-glycerin per ounce, ina 
cubic foot of space? 6. What the pressure of white or 
fulminating powder per ounce, in a cubic foot of 
space? 7. How many cubic feet will one ounce of 
common gunpowder fl, if exploded in a cylinder or 
tabe one foot square, it standing upright, so that there 
will be only the atmospheric pressure of one square foot 
to surtain ? 8. Will sulphuric acid keep ink from mold- 
ing? 9. Willa pocketc lose its tic power? 
Ifso, how long will it take, and can it be made good again, 
andhow? Answers: 1. Made of nitric acid, sulphuric acid 
and glycerin. 2. No. 5%. Yes, ifthe powder be confined, 
4. One ounce gunpowder equals about 1 cubic inch 
space, and expands at the moment of explosion, as esti- 
mated by o ent chemists, 2,700 times, or to about 1}¢ 
cubic feet. Therefore the pressure in a confined cubic 
foot space, wi}l be 22}; Ibs. abvve the atmosphere per 
square inch. 5. Nitro-glycerin has 13 times the explo- 
sive force of gunpowder, therefore the preasure of one 
ounce may be estimated at 298 Ibs. per square inch above 
the atmosphere. 6. No known experiments have de- 
termined. 7. At t of explosi 1% cuble feet. 
After the gases have cooied, however, probably from i¢ 
to 4 of this. 8. The effect will be to corrode steel pens. 
9. It will not, if not tampered with. When lost, the 
magnetic power is easily restored by rubbing on another 
magnet. 


C. G. G. says: I wish to dig an ice cellar 
near my well of excellent water. If I drain the cellar 
through a filter, into the well, will the water be affected 
hurtfully? Answer: We would advise you by no means 
to drain your icc house, even through a filter, into your 
well. Filtered water may iook perfectly clear and taste 
pure, @hd yet be potsonous, though that from your ice 
may be harmless. Let no drain come near your well. 


M. C, asks: 1. How can I find the power of 
a steam engine by plain arithmetic? 2. [ want a plain 
rule for finding the horse power of a tubular boiler. 3. 
Will the same rule apply to all boilers? 4. Istherearule 
for finding the capacity of a plunger pump? 5. Which 
would be the proper place for an air chamber of plunger 
pump, on suction or force aide? I propose to attach it 
to relleve a very heavy thumping. 6. What causes a 
vacuum in steam cylinder, and how can it be prevented ? 
Answers: 1. Multiply the diameter of the cylinder in 
inches by the decimal ‘7854; multiply this by the number 
of revolutions per minute, and by twice the length of 
stroke in feet, and divide the result by 38,000. 2. Divide 
the number of square feet of heating surface by 15. 38. 
Only approximately toeny. We do not know of any 
absolute rule, except a practical test. 4. Multiply the 
diameter of pinnger in feet by the length of stroke in 
feet, and by half the number of strokes per minute, and 
you will geta rough approximation of the number of 
cubic feet delivered per minute. So much depends upon 
the construction and location of the pump that it is diff- 
cult to give a general rule that isreliable. 5. On delivery 
side generally. 6. The condensation of the steam. It 
can be destroyed or prevented by letting in air. 











J. H, says: You repeatedly advise young 
mechanics to study mathematics. ill you tell me how 
long it will take to make a person sufficiently posted on 
the subject, provided that he has an average amount of 
brains, a good general knowledge of arithmetic, no 
knowledge of algebra (or very slight), a fair amount of 
perseverance, his nights only to study, and no funds to 
employ a teacher? What work would you acivise me to. 
commence with? Answer: A great deal depends upon 
making the right kind of start, so as to know how to 
study, as well as what to study. In algebra, we would 
recommend Davies’ “ Bourdon,” and in geometry, trigo 
nometry, and the use of logarithms, Davies’ “Legendre.” 
Each book costs from $1.50 to $2.00, and to master their 
contents thoroughly will require, with the limited time 
afforded you for study, from ninemonthstoa year, But 
you will have gained a recompense ; for avenues of great 
benefit to your business will be opened to you, which 
would otherwise have been as sealed chambers. In 
commencing your studies, remember that it is not so 
much rules, as methods, that you wish to acquire. Al- 
ways proceed on the principle that the book is wrong 
and must be proved right ; and get practice continually 
in the interpretation of formulas and results. 


A. A. D. says: I am constructing a rotary 
engine with 4 vanes, each of which has 2'8125 square 
inches area ; it is constructed on the eccentric principle, 
and is to work on expansion, with 50 lbs. steam pressure, 
and to make 200 revolutions per minute. Would more 
vanes create more power? What sized boiler would it 
require, and what kind of boiler, of plate tron or copper 
for y and cheap ? How much fire surface 
ought it to have to make the most steam and be the 
most economical? Please rate the power of the above 
engine, and give a reliable mode of calculating power of 
rotary engines. Auswer: We cannot answer these 
questions without receiving more data. To calculate 
the power developed bya rotary engine, multiply the 
piston area that is acted on continuously by the mean 
pressure of the steam tifroughout the stroke. Multiply 
this by the mean piston speed in feet per minute, and 
divide by 33,000. 


E. A. W. asks: How is the black varnish 
or lecker applied to small articles of wire, such as fish 
hooks, hair pins, etc., and of what is it composed? An- 
swer: Add to 2 Ibs. asphaltum (fused in an tron pot) hot 
boiled ofl 1 pint ; mfx thoroughly, remove from the fire 
and when cooled a little add 2 quarts of! of turpentine 
Apply with a varnish brush. 


_F. B. T. asks: What should be the size of 
a water wheel, and of the stream of water to run a 
sewing machine? The water is supplied through hose 
toa tank 8 feet above ground. Answer: There are a 
number of sewing machine motors, driven by water, in 
the market. Correspond with their manufacturers. 
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W. R. H. asks: How can I make india rub- 
impervious to kerosene oil? Answer: You cannot pre- 
vent kerosene attacking india rubber where it comes in 
direct contact with it. Still good rubber, well vulcan- 
ized, ought to last long enough to make its renewal at 
intervals not very cxpensive. 


G, A. H. asks: Is nickel plating a success 
as @ general thing, and ean zinc be successfully plated 
with nickel? Answer: Nickel plating is a success, but 
there ie no known method of plating zinc. The acid 
bath used is an obstacle, the acids attacking the zinc at 
once, 


A, P. G. asks if the dry heat of the Turkish 
bath is less penetrating than moist heat. Answer: The 
humen body can withstand for some time a heat far 
above that of the Turkish bath, 220° Fahr.,if the medium 
be that of hot dry air. The rapid evaporation from the 
surface of the body prevents the internal heating of the 
blood. If he air be moist, however, or the medium of 
heat be steam,a temperature considerably below 212° 
Fahr. would be sufficient to, in a short time, effectually 
kill a man. 


G. F. A. asks: 1. How can I melt old compo- 
sitien printers’ rollers, 80 as to pourinto molds forcast- 
ing plaster in? 2. "What are the exact proportions of 
the ingredients used in making the composition roilers 
now ir use? 8. Can youinform me how the composition 
used by decorators for looking glass frames, etc., is 
made? Answers: 1. You can melt composition rollers 
by placing them in a vessel surrounded by boiling water, 
ao in the ordinary glue pot. When melted, you can pour 


Scientific 


J. H. H. says: I am u a horizontal cyl- 
inder boiler, 4 feet in diameter, 12 feet Jong, with mud 
drum across back end, 22 inches diameter. Said boiler 
drives a compound engine, working high pressure in up- 
per cylinder and condensing in lower. Feed water is 
taken from condenser for boiler. The inside of mud 
drum deteriorates by something eating holes in the sur- 
face, some of which arg large enough to place the end of 
a finger in, and the bolts whicb protrude into drum fromm 
check valve, blow-off, etc., are eaten off. The boiler 
makes @ moderate amount of scaie which becomes most- 
ly detached when about & inch thick. Pressure of steam 
is 40 pounds. Please give your opinion as to the cause 
of this corrosion or deterioration of mud drum. An- 
swer: We have known cases of this kind in which the 
trouble was caused by the lub icating material used in 
the cylinder, which passed into the eondenser and 
thence into the boiler. We cannot say positively that 
the corrosion in your boiler occurs in this way, but it is 
quite probable. 


T. E.C, asks: How much resistance is re. 
quired to stop an ordinary full steam car going at 3 
miles an hour? 2. Which is the best patented steam 
ear brake, the cost of the same, and the cost of keeping 
it in running order? 8. In how short a space of time 
can a car running at the rate of 30 miles an hour be stop- 
ped by the best brake? Answers: 1, The moving force 
of the car can be ascertained by multiplying its weight 
by the square of its velocity, in feet per second, and di- 
viding by 644. Suppose a car, moving 80 miles an hour, 
weight 48,000 pounds. A speed of 30 miles an hour cor 





it into molds. 2. Dissolve, in two p is of } 
(pure) ot heat not above that of boiling water, one 
pound of good glue, previously soaked over night in 
cold water. %. Decorators use for gilding, what is known 
as ** mosaic gold”, a bisulphuret of tin. This is mixed 
with varnish and applied to wood. 


W. 8S. B. asks how to recover diamonds from 
the debris ofa fre. Answer: You can get rid of plaster 
and lime, cr any substance that will remain for a length 
of time suspended in water, by the following means: 
Provide a large tank, fitted with a stirrer at the bottom. 
Let a stream of water enter the tank at the bottom; and 
when the tank fs full of water and the stirrer in motion, 
arid the debris in as fine powder as possible. Let a pipe 
earry off the surplus water at the top of the tank. In 
this way, with plenty of water, you cau wash free from 
plaster and lime. 


A. E. would like to know the rule for find- 
tug the speed of shafte or pulleys. Suppose a 22 inch pul- 
ley is making 420 revolutions per miniate with a belt run- 
ning on # 10inch ene; what would be the number of 
revolut‘ons of the small one? \, hat is the rule forsuch 
cases? saswer: The speeds of two pulleys, undersuch 
cirer mstances, are inversely proportional to their diam- 
eters, In the case mentioned, the speed of the smaller 
pulley, if the belt did not s!tp, would be 420 ~22-+-10—924 
revolutions a minute. 


H. D. asks: 1. Is an engine shop the 
best place in which to leara the machinist’s trade? 2. 
If so, what manufacture would you recommend? 8. 
Would you recommend me to work at what my mind 
aad heart is set upon, in preference to anything else? 
Answers: 1. Probably « large machine shop would be 
best for acquiring a general knowledge of the work, on 
account of the great variety of machinery constructed 
in sucha place. 2. We cannot recommend any particu- 
lar establishment. Try and get in a shop where the men 
are encouraged by the owners to study and improve 
themselves. 3%. If you are so sitcated that you can fol- 
low your favorite pursuit, by all means do so. That is 
one ef the greatest steps towards success in life. 


8. L. F. says: Can you refer me to any 
‘ia that will tell me how to ascertain the exact power 
it will take to force water up 250 feet high, at the rate of 
100 gallons per minute? Answer: See article on “ Fric- 
tion of Water in Pipes,” on page 48 of our current vol- 
ume. The power required in your case wiil be that used 
in lifting the water, and overcoming the resistance dae 
to friction. 


G. C. C. asks how to take off window glass 
that blaish appesrance said to be caused by using creo- 
sote and sulphur. it makes its appearance while the 
giass is going through the tlattening process. Answer: 
The bluish appearance on your glassis probably caused 
by some defect in its mode of manufacture. Too much 
potash would be spt tocause it. Ifonly on the surface, 
dust well with whiting and rub off with a linen cloth. 


0. R. C. asks: Will a railway head, con- 
structed to runa section of six cards, run a section of 
nine cards without alteration? Answer: It will proba- 
bly be necessary to change the trough and gearing. 


G. O. 8. says: I have a small sailing boat 
and wish to convert it into a steamer. She is 22 feet 
long and of 8 feet beam. What number of horse power 
do Il want to run her 12 or 15 miles an hour? What 
should be the size of wheels and what the length, width, 


-and number of buckets ? Answer: See dimensions pub- 


hshed in SCIENTIFIC AMERICAN for May 10, 1878. 


L. I. 0. says: We had a new engine cylin- 
der put in this spring, 14 by 24 inches, with circular valve 
ofa new pattern. The supply pipe and governor are3 
inches in diameter, or avout 10inches erea, and thesteam 
passages between the ports and cylinder are about 9 
inches area, but the passages above the ports are only 
55¢ inches area, and still the designer of the valve persi 


responds to 44 feet per second, and the power required 
to stop the car will be sufficient to raise [48,000 x(44)"]+ 
64°4=1,442,981 pounds one foot high! 2. With so many 
eompetitors for public favor, it would be out of place 
for us to name any one as the best. We advise you to 
correspond with the different manufacturers. 8. In 
abvut 10 seconds. 

A. W. I. says: I differ from J. E. E. in his 
reply to H. B., concerning the power required for differ- 
ent sized circular saws. He says that “a saw just large 
enough to cut through a board will require less power 
than a saw larger, the number of teeth, speed and thick- 
ness being equal in each.’’ Nuw I am running three 
saws, one 48 inches with 48 teeth, one 52 inches with 42 
teeth, and one 64inches with 56 teeth, all 8 gage in thick- 
ness ; and I find the 64 inches saw will cut through a 12 
or 14 inches cut with less power than either of the 
others. I differ with him concerning the saw with few 
teeth cutting the easiest, as my 52 inches saw with 42 
teeth takes more power than either of the others; and 
I run the same hook in the teeth, and file them all ex- 
actly alike. My engine is small and timber large, so 
that I have every facility for finding out which cuts with 
least power. 


W. E. H. says, in reply to 8. N. G., who 
asked for a recipe for crystal gold for dental uses: Take 
any gold, the purer the better, roll into thin ribbons and 
dissolve in aqua reg/a, or 1 part nitric acid and 3 parte 
hydrochloric acid, by measure. After action has ceased, 
pour off into a deep glass jar, leaving the silver alloy in 
form of a chluride. Dilute the clear solution of gold 
with an equal quantity of water, andslowly add a satu- 
rated solution of protosulphate of ircn in water, which 
precipitates the gold as a brown powder. Pour off the 
water, etc., wash the powder with several waters, dry it 
and amalgamate it with mercury to the consistency of 
thick cream. Wash out the oxide found during amal- 
gamation with alcohol or salt water, and put the mix- 
ture into pure nitric acid, setting the dish into a hot 
sand bath. The acid dissolvee the mercury, leaving the 
gold in fofm of a sponge, which wash with water and 
anneal ata red heat for half an hour to expel any traces 
of acid or mercury. The porosity will depend on the 
thickness ef the amalgam. The softer the amalgam, the 
lighter the sponge. There are difficulties attending the 
process, owing to impurity of ehemicals, mercury, etc., 
which are so great as to make it impracticable for an 
amateur to make the gold as cheaply as he can buy it in 
the market; but the above directions are reliable, as the 
wri*er has made several lots from this formula. 


A. M. asks for au explanation of the word 
“penny” as used to describe the size of nails. Answer: 
In the early history of our country, all nails were 
wrought (forged by hand); our currency then was 
pounds, shillings, pence and farthings. Each sized nails 
were sold by se many pennies per hundred. The usual 
way was to ask for fourpenny nails, sixpenny,tenpenny, 
etc. Hence in mercantile circles, the sizes are designa- 
ted by the price in pennies per hundred, When cut 
nails were introduced, the sizes were still designated by 
pennies ; and this has been continued and in all proba- 
bility will be, as long as nails are used.—J. E. E., of Pa. 


C. F. B. says: In filing hand saws, the ma- 
jority of Lad os bet. file toward the handle: that leaves 
the teeth with more bevel on the back side than on the 
front, which is caused by the taper of the file. A few 
persons file their saws towards the point, which gives 
more bevel to the front or cutting side of the teeth. I 
think that the back side of the teeth should be filed 
nearly square across; the saw will cut equally well and 
renain sharp much longer. The front side of the teeth 
should be beveled to suit the timber; soft wood re- 
quires more bevel than hard wood. Answer: The cor- 
respondent is perfectly correct in his idea of filing a 
hand saw, as it is only latended to cut one way.—J.E. E. 
of Pa. P 





in sayiog that the valv¢ and passages are exactly right. 
We carry 70 pounds of steam and run 9% revolutions per 
minute. I claim that the steam is wire drawn, and that 
we cannot obtain the full power of engine. Please say 
if the ve!ve is properly constructed. Answer: We think 
the porte are sufficiently large, and that the cylinder 
ports have more area than is absolutely necessary to 
prevent wire drawiag. 


L. F. 1. asks: What is the effective power 
of a 10 by 4 inches cylinder stationary engine, running 
at 100 revolutions per minute with & pounds steam press- 
ure in boller as shown by gage? By effective power, I 
mean the power that would be available for driving 
other machinery after deducting that necessary to run 
the engine iteelf. Answer: We could not answer this 
question otherwise than approximately without a prac- 
tical test, but we think the engine would develope from 
9% to 85 horse power. 


R. hk. says: The joint between the cylinder 
and valve jacket of my engine is badly eaten away, 
so that lam unable to make «4 tight joint wits rubber 
cloth. I have tried red lead and iron borings, but it will 
stand but a short time. It appears to be eaten away by 
the steam or tallow. How can I make a joint that will 
hold? Answer: You can probably make a permanent 
job by cutting a groove and driving a rust joint; but it 
will be difficult to break the connection {f this is done. 
If you wie to make « jotnt that can be readily broken, 
have the parts filed off. If you think the tallow causes 
the trouble, (ry sorne other lubricant; but we have an 
idea that, if you will get the joint perfectly tight, you 
wili have no farther trouble. 


COMMUNICATIONS RECEIVED. 

The Editor of the SCIENTIFIC AMERICAN 
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apon the following subjects: 

On Steam and Compressed Air. By——. 
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On the Patent Right Question. By R. H. A., 
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On a New Motive Power. By H. P. J. 
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On a Shocking Accident. By J. E, E. 
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Abdominal supporter, J. W. Gurley................ 141,137 
sees 141,018 


Axle and sleeve for vehicles, W. H. Sparks.... 
Bag holder, C. H. Thomas 
Banjo, J. S$. Stiles .........0.00- vecccees 
Basket, 8. H. Wheeler...........-.s.cscssees 
Baskets, cover for fruit, Ingham & Colby......... 141,142 
Beer and yeast, manufacture of, L. Pasteur....... 14102 
Belt tension apparatus, 8. E. Jewett. 
Bevel, carpenter's, 8. D. Sargeant.......... 

Boiler, steam, BS. Bitty. ....ccccocccccececcceseccccccs 
Boilers, injector for feeding, W. & C. Sellers...... 141,174 
Boller injector, W. Sellers...............0.ss0008 +. 41,13 
Bolt heading machine, J. O. Jones......... 
Boot soles, shaping, J. B. Johnson......... 
Boring machine, earth, Wilson & Baisley.. 
Breast cup, A. M. Knapp.................+0+ 
Bridge, truss, A. Bannister 

Bridge, truss, Hunter & Rice...............-.- 
Broaching machine, A. P. Stephens........... 

Buckle, trace, Brayton & Baugh............... ee 

Bureau drawers, fastening for, A. J. Grant........ 141,001 
Can, oyster, C. H. Dexter... .........cecceecceeeeeees 
Candle guard, B. Morgan.............000 seecsceeees 

Cane stripper, R. C. James.........+..+.+++ 

Car coupling, Beddow & Jackson 
Car coupling, T. Smith........... .cccccsceseeeeeves 
Car elevator, coal, P. H. Lamey.............seee+e++ 
Car starter, C.J. Moore........... 
Car wheel, railroad, W. H. Paige 
Car window stop, adjustable, C. Page.............. 
Car ventilator opener, J. E. Cross........ 
Carbureter, F. A. Fisher...............++ 
Carpet cleaner, H. W. Bates 
Carriage, F. M. Watson......... 
Carriage seat, J. N. Miler 
Cartridge, loading, T. L. Sturtevant..............-+ 
Chair, reclining, BE. Collins...........ccessceesseeees 
Chimney, cap, T. Boyd.............ssses00+ 

Clasp for suspenders, J. W. Smith 
Cloth finishing machines, tray for, A. Woolson... 
Clothes line re~i, C. Rosenthal 
Clothes pound: », E. 8. Saxton.. , 
Clothes reel, J. McMahon............0.0-sseeeeeeees 
Coating metals with copper, Gauduin ef a/........ 141,182 






































Comp d for cleaning metals, M. McGlenn...... 141,156 
Connecting rod, B. F. Wilsom.............+sceceeees 141.191 
Corset, T. 8. Gilbert............0.0++ 141,184 
Cradle, L. A. Chichester, (r).... 5.496 
Cradle, F. Chichester........... 141,088 
Cradle, spring, F. Chichester 141,082 
Culinary apparatus, R. H. Cazier......... 141,114 
Cultivator, O. Kugler...............ssess+« 141,145 
Cultivator, O. Kugler...............se0000+ 141,146 
Curling iron, Rosenstein & Feder 141,079 
Doors, fastening for sliding, E. W. Staples, Jr.... 141,019 
Dovetail machine, A. C. Van Alstine............. +» 141,096 
Drilling machine, coal, J. Grimm, (f)............... 5,449 
Electrotype etching plate, A. & H. T. Dawson.... 140,995 
Engine, air and gas, O. Trossin........... Sp Wccctese 141,189 
Engine, rotary, W. P. Bayrs.. ....6.....6. 6... ee eens 141,138 
Faucet attachment, E. L. Danber.. ovewss dey 141,040 












Faucet, compound, W. 8. Bate..... 141,102 
Fire escape, J. A. Talpey............ 141,038 
Fire extinguisher, H. S. Maxim... «+ 141,062 
Fire plug, J. P. Gallagher...... rene 141,181 
Fires by steam, etc., extinguishing, J.4.Coleman 141,034 
Furnace breast plate, blast, R. A. Fisher....... ++» 141,048 
Furnace for melting metals, J, Harrison... 141,139 
Fornace for roasting ores, L. Stevens....... .» 141,181 
Furnace, gas, L. Stevens............ pedonerss -- 41,199 
Furnace, gas, L. Stevens.................6+-+ -» 141,180 
Furnace, metallurgic gas, J. M. Hartman.. . 141,02 
Furnace, puddling, H. McDonald, (r).............. 5,500 
Furnaces, hot air flue for heating, G. R. Barker.. 141,101 
Furniture leg, Orr & Baird............6. .seseeeee + 11071 
Gage, carpenters’, M.C. Robichau... . 4104 
Gage cock, Bellemre & Fleer.............. ++. 141,104 
Game board, F. P. Holmes............ guées «++ 141,058 
Gas, manufacture of, W. H. Spencer...... +» 141,090 
Gas, vapor, R. L. Cohen........... «. M1119 
Gate, tilting, J. Bartholf «» 41,027 
Gearing, increasing friction of, G. Lindsay........ 141,149 
Grafting, C. BE. SyMOndS..........ccccccccccccvceress 141,092 
Grain dryer,W. F. Morgan..................sceececes 141,160 
Griddle greaser, W. H. Bixler......... -. 140,992 
Harrow, J. A. Walker.............. 141,021 
Harvester, corn, L. Hamilton....... 141,188 
Harvester rake, W. T. Eastes 141,127 
Harvester rake, M. L. Mix.................... .. 41,164 
Harvesters, etc., seat for, J. G. Perry............ . U0 


Hat pressing machinery, D. Brown................. 
Hatchway, self-closing, A. Reid............... 
Heater, kerosene, Z. B. & C. E. Grandy 
Hinge, seat, M. W. Chase.............ccecccccsseeees ? 141,115 
Hvisting machine, C. H. Hersey sees 141,051 
Hoop skirts, tape for, C. C. Carpenter -. 141,112 
. 141,060 









Ice cream freezer, A. Lucetti 
Ephaler, 8.5 BROW ...6c sesscosccsvctescccnects --» M1175 
Iron, restoring tinned sheet, W. E. Brockwa: - 141,109 


Journa! bearing, frictionless, J. Eceles....0....... 141,129 
«+«+ 141,020 


Last block holder, D. Daniels... 
Lathe, potters’. W. Meek........ 













Leather, artificial, H. A. Clark....... 141,117 
Leather, imitation, H. A. Clark 141,118 
Leather, artificial, H. A. Clark.................. sees M116 
Lock. combination, H. Clarke (r)................05 . 54” 
Locks, seal for, F. W. Brooks........... seveee 141,110 
Locomotive hea: light, P. F. Stout.... seeees 141,188 
Loom picking mechanism, W. Townsend. . sesece 141,187 
Labricator, D. T- Pray. ......0+scccosescecessvece + + 141,168 
Magnesia, milk of, Phillips& Reid.................. 141,167 
Medical Pp d,C.D. Bradley............ operas 141,030 
Milling machine, G.T, Pillings................. eevee 141,012 
Music notation,J. P. Powell.... encges «+» 141,018 
Ores, treating, M. Laffin.................. 141,147 
Packing tor piston rods, W. Heston..... - 141,052 


Padcle wheels, feathering,G. K.Glenn............ 141.185 
Paint for roofing, wood, etc., J. C. & C. M. Bills... 140,991 
Paint vessel and package, J. W. won pions sovee 141,061 
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Parer, apple, W. A. C. Caks..................05 sees 1000 
Pecsary, O. M. Muncaster.... 
Piano,G.C. Manner ....... 
Pile driver, C. H. Smith. ...............65 
Pinchers, shoemaker’s, W. H. Hanna.. 
Pipe, molding, A. W. A. Logen.... 






















Planing machine, metal, R. Harper................. 
Planing machine, metal, G. C. Larned.............. 141,006 
Planter, cotton seed, J. L. Slocumb................ 141,085 
Plow, wheel, J. C. Pearl... csecccc.necevcccececcces 141,078 
Port stopper fastening, J. Carver.................. 141,113 
Press, baling, W. M. Commer............-.00.-sceeeee 141,085 
Printing press, rotary, C. Montague (r)............ 5,501 
Printing press inking, G. W. Prouty 

Propelling vessels, G. W. Dow.......... 

Pump, rotary, J. E. Gillesple..............0+..seee0+ 

Pump or engine, rotary, W. P, Maxson............ 141,155 
Punching washers, die for, R. Humpbrey.......... 141,055 
Reel, B. BIMOD..........cccccscreccccccssecsceceececees 141,084 
Refrigerator and water cooler, i. W.B. Hervey... 141,141 
Roller and planter combined, 0. Knudson......... 141,144 
Ruler, parallel, G. Blunck...........00c0eecseecevees 141,029 
Ruler and blotter combiued, R. M. Austin......... 140,989 
Saccharine fermentation, J.A.Morrell............ 141,068 
Sad fron, W.L. Hubbell................sesseeseeses 141,054 
Sash cord fastener, Harris & Hewitt.............. 141.050 
Sash fastener, T. P. Coim..............s0000+ ovecapee 140,994 
Sash fastener, Cole & Davis,..............0s-esee0+ 141.120 
Sash fastener and weather strip, E.J. Sprague... 141,173 
Sash holder, G. W. Richardson...................+- 141, 73 
Sash holder, G. A. Sturges..............0sseeeeeeeee 14.934 
Es We We Rc cucncscctosceseccoeseccasacoscesossasons 141,086 
Saw,J. Crookes............ 141,122 
Saw mill, B. Berndt 141,(28 
Saw, scroll, J. W. Rowlingson.............-..e.0++ 141,080 
Sawing machine, A. T. Nichols.................-.++ 141,163 
Sawing machine,scroll,M. Hansen................ 141,048 
Seeding machine, G.F. Stroud 141,143 
Separator, grain, O. J. Everson... 141,130 
Sewing machine, D. M. Smith....... .......scee008 141,088 
Sewing machine folding cover, 8. J. Pusey........ 141,169 
Sewing machine brake, D. T. Peek........... -+. 141,166 
Sharpening machine,S. F. Emerson.......... -+» 141,042 
Signal, flash light, Mitchell & Mayo.......... --. 141,010 
Silk, machine for spreading, J. Sanit........ eeee MOT 
Soda water, etc., cooler for, W. Gee..............- 141,138 
Soda water apparatus, J. Matthews................ 141,154 
Sole channeling machine, C, C,,Ballou............. 141,025 
Spinning machine roller clearer, C. B. Brown..... 141,031 - 
Staves, jointing, E. & B. Holmes..............++--- 141,008 
Steam trap, Maxim & Hawes............-..-ssesee* 14) ,063 
Steel wire, hardening, A. Benjamin . 141,105 
Stove, base burning, J. ELasterly (r) 5.498 





Stove, cooking, C. H. Douglas...............0++e00* 140,996 










Stove platform, Bingham & Ewing.............-- - 141,106 
Stove pipe drum, A. W. Foote............-se--eeeee 140,999 
141,024 


Strap, shawl, F. H. Willis ......... 
Stamp extractor, T. Herbig..............-sessee++e 141,140 


Sugar, manufacture of, J. A. Morrell 141,067 
Telegraph, printing, G. M. Phelps......... 141.076 
Thrashing machine, R. H. Martindale 141,158 
Top, spinning, J. Spencer. ........-...-.sesee0- 141,089 
Toy, R. G. Messinger 141,009 
‘fruck, F.H. Abeel............... 141,098 
Tuck marker, F. L. Tileston 141,095 


Twisting machine stop mechanism, A. J.Milstead 141,158 


Umbrella, C.C. Lusby............. 141,151 
Valve,stop,G. W. Eddy ........ 141,041 
Vehicle wheel, C. Anderegg 141,099 





Vehicle wheel, J. Q. Bryer...............cececeeeces 141,111 
Vessels, camel for raising sunken, H. H. Siebe.... 
Vest supporter, Martin & Mapes 
Washing machine, J. Glines.......... 

Washing machine, H. C. Grover...............+0+++ 
Washing machine, W. R. Walton 
Watch, calendar, D. J. Mozart............. 
W:.tch eases, spring joint for, J.Gordon.... 
Watch, push top for, J.C. Dueber ................ 





Water closet disinfecting, J. M. B. Baker........ 141,100 
Water wheel, E. R. Percy...........0....0+000+ «+» M1074 
Weather strip, F. Siering.................-+.. . 141,176 
Well points, perforating drive, C. L. Travis 141,188 
Windmill, C. A. Taylor..........ccccsceseccecceseees 141,094 
Wool of burrs, etc., cleaning, T. Crossley........ 141,058 


APPLICATIONS FOR EXTENSIONS. 

Applications have been duly filed, and are now pending- 
for the extension of the following Letters Patent. Hear- 
ings upon the respective applications are appointed for 
the days hereinafter mentioned: 
25,874.—Bronzine MacuinE.—G. H. Babcock. Oct. 8. 
25,883.—GLass Corrin.—J. R.Cannon. Oct. 8. 
25,978.—TacKLE BLock.—I.E. Palmer. Oct. 15. 
25,984.—Bir Srock.—N.Spofford. Oct. 15. 





EXTENSIONS GRANTED. 
24,963.—FLOUR PackER.—S. Taggart. 
24,915.—CasTine CopreR CYLINDERS.—F. Adams. 
24,9238.—ELEVATOR.—A. Betteley. 
24,958.—Mzar CuTten.—J.G. Perry. 

DISCLAIMERS. 
24,963.—F LouR PacKER.—S. Taggart. 


DESIGNS PATENTED. 
6,776 to 6,778.—NvuB1as.—H. Boot, Philadelphia, Pa. 
6,779.—HaNnDLE TrP.—G. W. Bunnell, West Meriden,Ct. 
6,780.—Hanp Bri..—E. G. Cone, East Hampton, Ct. 
6,781 to 6,783.—CHAIn s.—V. Draper, N. Attleboro’,Mass 
6,784.—CakpgeT.—J. Powell, Kidderminster, England. 


TRADE MARKS REGISTERED. 


1,371.—Saws.—E. U. Atkins & Co., Indianapolis, Ind. 
1,372.—ScaRFs, ETC.—Brownson Bros., Chicago, Il). 
1,373.—-MEpDIcINE.—D. Dick, New York city. 
1,874.—MINERAL WATER. 7c. & E. E. Dunbar, Waukesha, 
Wis. 
1,875.—STove Pottsu.—Fletcher & Co., Lynn, Mass. 
1,376.—BranDy.—H. Imhorst, New York city. 
1,877.—STEEL aND Inon.—Leng & Ogden,New York city. 
1,878.—Tosacco.—Loewenthal & Co., Chicago, Ill. 
1,379.—SoaPsTonE Packtne.—Sellers Bros., Phila., Pa. 
1,380.—STEEL anD Inon.—Sweet & Co., Syracuse, N. Y. 
1,881.—HEaTERS.—Gold Heating Co., New York city. 
1,382.—STEAM GaGE.—Utica Steam Gage Co., N. Y. 


— OF PATENT FEES: 








On each Caveat... eseetece eieeepeonrenaviese ae 
On filing each application fora Patent qa years). fod yor 
On issuing each original Patent...............s+<+++.. 820 
On appeal to Examiners-in-Chief................. osee B10 
On appeal to Commissioner of Patents. $20 
On application for Reissue.......... sonceecooceccces ... $30 
On application for Extension of Patent....... sossée . 850 





On an application for Design (14 years)..:.. sees $30 
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Advertisements. 


RATES OF ADVERTISING. 
Back Page «- - «- - « = = $1.00aline. 
Imside Page « - « « = = 75 cents a line. 
bngravings may head advertisements at the same rate per 
line, by measurement, as the letter-press. 


RUPTURE. 
How Mr. Stuart was Cured of It. 


It is about. a 
Broad 














way, New ,Y 
rf me curative compound 
tor Ay mi ht side. I ced no faeon 
ve ce e liance, worked righ 
ong, and i can now say I am en' ly cured, as i have 
not worn or several months, and 
are no signs or symptoms of lam a bricklayer 
Thone you will pabilen Sioa ‘Raiser, tm your paper, 
°o ou ’ ’ 
ov ‘the efit ag le ey ISAAC Brose. 
Bloomebary: of our readers be troubled with rupture, 


ar 
end them to consult Dr. Sherm whose 
poriones & and manner of treating the infirmity is the best 
guerantee of relief and cure ie book on ru owe he 
mails for ten cents. Send for for it."—New York 


0, ARORTTECT eee 


Broad respon- 
ib +o Ry a wr York, wit bf send. 9m appro hs (mounted 
oF oF unmounted) of Nes of Neq' York ; City and ‘Centra: i Park. 


Proposals 
For Contracts 


OFFICE OF THE BOARD OF WATER COMMISSIONERS 
OF THE CITY OF YONKERS. 


oe — 1, 1878, 


Sealed proposals will be rece the Board of 
Water Co! ners of the res rat Yookers for ente1- 
ing into contracts for furnish the fol lowing describe 


work and matervals, or an pa. on temp 
1 iron and cement pipe. 
t fren and cement pipe. 
ght iron as cement pipe. 


feet 4-inch cast iron p' ripe.” 
a feet 12-inch curved iron pipe 
100 feet 6-inch curved fron pipe. 
50 feet — curved fi pee pipe 
60 pret pipe elbow 
125 Branches, 8 and 4 way. 4, 6and 12 inches. 
30 sleeves for 12 inch pipes. 
40 sleeves for 6-inch pipes. 
20 sleeves for — pipes. 
8 12-inch stopcocks 
16 6-inch stopcocks. 
16 4-inch stopcocks. 
60 fire hydrants. 
aa proposals for trenching fer laying the cast iron 


roposals for la the cast iron pipes. 

Plansan specifications for the above named work and 
materials can be seen at the office of the City Clerk of 
the pity Sis Yonkers. 

All proposals must be enclosed in sealed envelopes, 
a dressed to “ The Board -. Water Commissioners of the 
City of Yonkers,” and endorsed “Proposals for Con- 
tract.” They must contain the names of the sureties who 
wi)l become guarantors of the faichful performance of 
any contract that may be awarded 

ll proposals must be filed with William H. Doty, 
Clerk, at the office of the Clerk of the City of Youkers, 
Manor Hall, on or before Monday, August 25, 1878. 

The Board of Water Commissioners will ‘meet at the 
office of the Clerk of the 7. of By in Manor Beil, 
on spoater, eveping, August elght t o'clock, 
receive and o te ro 

The Board Bt Ww. ter Co mmissioners reserve the right 
to accept or Frese 8 and also to 





~ | once, one or two re Patented 


Srieuitic 
JOHN WILEY & SOWS 
SCIENTIFIC BOOKS 


FOR 


Professors, Students, Engineers, 
Dratghtsmen, and Artisans, 
15 ASTOR PLACE, 
NEW YORK, 





American, 


125 





BOOKS for STUDY and REFERENCE, in 
all Departments of THEORETICAL and 
RACTICAL SCIENCE, for Hian Scnoo.s, 
ACADEMIES, and PRACTICAL MECHANICS; 
TECHNICAL SCHOOLS and PROFESSIONAL MEN. 


Warren’s Complete Elementary 
and Higher Course (the only one) in 
FREE HAND and INsTRUMENTAL PROJEC- 
TION, SHADOW and PERSPECTIVE DRAWING ; 
being Descriptive Geometry and its 
Useful Applications. 


*,* Full Descriptive Catalogues gratis. 








| Great Secrets oxhos, wy ms arstem of Crow 


tography. Combinations endless—each read only by its 
own Key. Send for Circular. 
P. M., Greenfield, Ind. 


Massachusetts Agricultural College, 
Founded and endowed by the State for the liberal educa- 
tion of the Industrial Classes, will begin its next acade- 
mic year Aug. 27. e or information address 


For catalo 
4 . CLARK, Amherst, Mase. 
$125 


ent W. 
ELL YOUR PATENT.—The advertiser, 
who negotiates sales of valuable Pe tents, wishes, at 
ventions to sell. 








A Monts to Lady Agents. Address ELLIs 
Manyvcractverme Co., Waltham, Mass, 





pt Seeenee oe arge made. 
A ddre P. O. Box “5,190,” New York. 


G. E. ILLINGWORTH 


NEVILLE ST. FOUNDRY. LEEDS, Ga. 
Makes ot Pg of 10in. Lathes. Al) parts are motes 
changeable, eacefience at duplicate, thus ensu 

cu Pe workmanship. Price 

feet bed, and screw eutiang complete, 
£%1.0, . F. O.B., Fverpent. ’ For Photograph and fu 
ticulars, write direct. 













MOLDING, MORTISING, 
TENONING & SHAPING 
MACHINES; 


, o a] 
ay For RaArLRoaD, Car, and AGRI 
CULTURAL SHOPS, &c., 


MTAY & to CO, in use. 


CINCINNATI. Onto. 


NEW runK oTEAN ENGINE CO. 


MANUFACTURERS OF 


Machinists Tools 


OF ALL DESCRIPTIONS, 
98 Chambers St. NEw YorK. 


M. MAYO’S PATENT BOLT CUTTER, 
Je Send for Tiustrated Circular, Cincinnati, Ohio. 














r all sach proposals, 
increase or diminish hike q quantity of work and terial 
at their discretion 
By order of the Board of Water Commissioners. 
STEPHEN BARKER, President. 
Wm. H. Dory, Clerk. 


wack College and as ee Furnished "0 Institute 
e groun 





la 
gieys Youn sex 
gymnssium'e i dcoere hall. 8 ia claesieal pupa: I leipe 
nasium an a 
er rtments. Term opens A. 0 8. abe ALONZO 
LACK, A. M., Presi ent, Claverack, N. 


~ 50 TO $150 PER WEEK saaenpieed ‘to 
intelligent ~~ industrious persons, ot either 








sex, to act as our very 
dress THE WESTERN ast ASSOCIATION, r Chicago. mM. 


REEN’S PATENT STAVE SOUNTER— 
Joints st Staves inaday. Addre 
GREEN, ‘Patantee, Saint Louis, Mo. 


MPROVED SAFETY BAND SAW MaA- 
CHINERY, 4 sizes—Machinery for Planing and Mold- 

ing Millis Carpenters, Sash and Door gomsnetené Wi 
- Makers,Manufactured by G. HARVEY, t.WY. 


Dealer 1a all kinds new and second head ! Mach hiner ,Lea- 
ther and Rubber Belting and Hose, Importer of neh 
Band Saw Blades. 


GENTS— Mast fortunate chance to make 

per ree enh and surely. to $100 weekly, 

witnout tai Article sells to hy 4 and Gentleman. 
Addre ¥. TEMPLETON, roadway, New York. 


FOR SALE, 


The undivided Interest ot any 
State South and West of Ohio in 
a valuable Patent. 


Hines Combination 
Steam Cooker 


© can be made by any Tinner. Send 
forcircular. Ad 
JOHN A. WORLEY, 
49 Professor St., Cleveland, Ohio. 


AVE 25 PER CENT OF rue An in- 


vestment of $66 saved the Onatte puss ”Boter 
the year 1872. Dr. Roezrs’ TANNA SODA-E ter 


Scale ‘Preventive .—This article has —. beto 

lic for four years. t is recom: the - Tgatentine 
American n Age,” Engineers of the N. Y. Central 
R.R., the Oneida Community, and hundreds of the best 
E eers and Che of the Country. It is warranted 




















to Old and to en prevent the 
formativn of new in jlers, and wi to 
the iron. for 1 Circular. & 
Factory Wirehlng Conds of eters daseription 2) 
ac arp e H u- 
ave ‘Agents for Ani *s Patent Steam Boilers and 


Bolter new Engines, from 1 to 12 Horse Power. These 
ers and Kat are absolutely the best yet produced, 


Mines and Minerals sold \- 
Ones Analyzed, mssigese-Geates Song 
AN NOSTRAN D’S SCIENCE SERIES— 


Armstrong on for Furnaces, 
tre Places and Steam Bolters." Be ge 
Ko. 2. Colburn 0; ye _ 


mai Bre Ree |S 


#0 cute oak a by mail on receipt of pri 
ACHINERY FOR PRINTING OIL 
jor sale. eo nddree 3 RAST AT BS pang AR a Y 


PER HOT AIR 


ENGINE COMPANY, 7 New Church St. .New York 














; 2 | or business. 


Ad- gat Mepis ‘Arbors, 





‘MENIA SEMINARY, AMENIA, N. ¥,— 
A Family Boarding-Schoo}]. On the Harlem Rail- 
road, eighty-five miles from New York. Full courses 
of seminary instruction, with preparation for college 
Personal care in study, habits, and health. 
Terms, $360 per year. 
Fortieth year begins Sept. 15. 8. T. FROST, A.M. 
WOODBUBY’S PATENT 


a ttt rm fear 
wooe a Li y ettect, ¥.; 
send fo 5 Cvendies. 67 Sudbury street, Bosto D 


ptt Weter Flame Coal Lime Kiln, with 
‘0.1 Soft White Lime or Cement, 
». PAGE, Patentee.Rocheste 








th Gee of | _— Cc. 


OINVENTORS 





MANUFACTURERS 


The — of the 42d Exhibition of the American 

Institute, of the City of New York, beg to announce 

that the tion Buildings on 2d and 8d Avenues 

68d and 64th Streets, will be open for the reception of 

heavy we Bey & ye pe 18th and for other articles, 
‘ormally 





September 1st1 Exhibition will be f 
opened September 10th. 
= particulars, address “General Superintendent, 
American Institute, New York.” 





BOULT’S PATENT 
Single Spindle 
Combined Moulding, 
Paneling, & Dove- 

tailing Machi 


12 Samples sent by mail for 5v cts., that re’ dau for 
$10. R. Ww OLCOTT, 181 Chatham Square, ork. 





Machine 


ood and +35 Working of om kin Leather and 
Rubber Belting, E 30. eels, Ba pitt etal, &c. 
GEO, PLACE & CO., 121 Chamber: Chambers St 


Cold Rolled Shafting. 


Best and most perfect Shafting ever — ed 
on pend in large quantities, furnished in an he up 
to &ft. Also, Pat. Coupling § on Self- outa, a 
Hangers. E PLACE 

in Giambers Street, New | New York. 
Sturtevant Blowers. 
Of every size and enGRONGE PLACE & on hand. 


E PLA‘ oo. 
1a € yhambers Street, , New York. 





‘s|PATENT PUNCHING 


SHEARING MACHINES, 
With all Modern Improvenients, in forms adapted to eve- 
ry kind of work. WARRANTED SUPERIOR TO ALL OTHERS. 
Ra adapted to all kinds of work in store ready for 
shipment, 
, MOSES G. WILDER, 121 Chambers 8t., 


Farrel’s Patent Railwa Crane, 
Patent Ground Chill Rolls, 
BOLING BLS Bene LL MACHINERY 


Gears, Pulleys, a4 
FAR REL F 





New York. 





aw a3 AC 
8 * ILDER, ae AGFNT, 
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VARTETY MOULDING MACHINE 


The only simple, female and reliable Uprig ~ Shaping 
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ted States Circuit Corea re who do not make 
immediate gottlomante wi Srovecuted, Il MEAN 
BustnEss. A. 5 EAE, Sole eee ‘acturer & Proprietor. 
Also Manufacturer and Deeler in all kinds of Machinery 


and | Mechanical Supplies. 586 Sudbury St., Boston, Mase. 
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Slide Rests, Hand Planers for meta), 
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free. ‘oa. BALD WIR, 
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Turbine Water 
Wheels. 


30 years’ experience enables me 


to excel in Goering Millis of ry hws 
and furnishing them reliable, eco- 
poueel abo talto foot Tou mpblet 


Street, New ton” 


OTIS’ mac SAFETY HOISTING 
Machinery. 


NO. 348 BROADVERY, REP yok. OO 


An deutfche Erfinder. 


Dieje grofe und thitige Claffe unfrer Be- 
vblferung madden wir bejonders daranf 
aufmertiam, dag unjre Firma durd ihre Ver- 
bindung mit Washington und den europaijden 
Hauptitddten, bejondere Vortheile yur Erlan- 
gung von ine wad anslindijden Patenten 
bietet. 

Seder Erfinder, gleidjviel welder Nationali- 
tit angebérig, ift durd) die liberalen Patentge- 
fee ber Vereinigien Staaten jum Patentidug 
fiir Erfindungen beredtigt. Unjre Firma ift 
beveit, geftiigt auf 26jahrige Erfahrung, deutfde 
Erfinder jeder Reit gu bevathen und gu mafigen 
Preijen rajd) urd piinttlid Patente gu erlangen. 

Die Deutidhe Section if in den Hainden 
od | gubiger beutider Iugenicure, ‘veidje in der 
Office perfinlid mit Erfindern verfehren 
werden. 

Der ,,Scientific American” wird in feinen 
Spalten die bedeutenderen Erfindungen be- 
(preden. 

Correjpondeng erbeten und prompt beant- 
wortet. Pamphlete in dentider Sprade wer- 
ben auf Berlangen franco gugejandt. 


Wdreffire: 


Biunn & Go., 


»Seientific American" Patent Agentur, 














37 Bark Row, 
New York City 
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Advertisements. 


Advertt te will be admitted on this page at the rate of 
$1.00 per line for each insertion. Engravings may 
head advertisements at the same rate per line by meas- 
urement, a8 the leiter-press. 

The value of the SCIENTIFIC AMERICAN as @n advertising 
medium cannot be over-estimated. Its circuiation is ten 
times greater than that of any similar journal now pub- 
lished. Jt goes inte all ths States and Territories, and is 
read tn all the principal tibraries end reading-rooms of 
the world. We invite the atiention af those who wish to 
muke their business known to the annexed rates. A busi- 
ness man wants something more than to see his adver- 
tisemnent in @ printed newspaper. He wante circulation. 
Lf it is worth % cents per line to advertise in a paper of 
thrve thousand circulation, tt is worth $3.7 per line to 
advertise in one of forty-five thousand. 
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‘OYE’ S MILL FURNISHING WORKS 
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nd for catalo; 
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& i pay, First class articles for Office and pone 
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HAMPION SPRING MATTRESS—The 


latest and best improvement. Do you want a 
healthy and sonreen ? Hereitis. The softes 
exsist, chea) popular, and durable Bed 


in market. ia bya Pending dealers. No st com- 
plete -vithout it. f a 
distributed. "baal 80 united that the nyerare © oanes 


‘ap be Lifted, turned, or rolled up like r Pisnker. gure. 
Sides alfke frame.no wood =_— 
be used on floor viest “bedstead. No unter De bed 
quired. coe on ye half vy aI" of hair mattress. the 
size double bed, 6 in. by 6 f., coatalne 1st 
steel upholstery Re ‘and | wet thirty 
Ibs. More aprings pie ty money == t a bed t than = sony 


Any 

Send for pietorial circular. " Retali a of ta double "bed, 
$18. Shipped, by single bed or quantity, ‘ Ai all ts 
the werld. Liberal discount to ¢ 
ed. F.C. BEACH & 


CO., Magers, 122 Cham! 
Chareh ‘New York. 


‘SILICATE OF SODA. 


L. & J. W. FEUCHTWANGER NEW YORE. 


W J ANTED—A Gentleman to travel and 

solicit trade orders for the sale of pants Metals, 
Rrass Castings, Car Work, Metals and Metal Goods gen 
erally. Toone who can guaranteea trade, we will pay 
any reasonable salary demanded. Have no stbeesson for 
bim to trave! in connection with other socks. 


can influence Hetiveed p ees erred. Addre 
*TUBAL,” oplar St., Philadetphta, Pa 


>» IVERVIEW ACADEMY, Poug hkee 
N.Y.—Work recommences Sent. 11, Boos, “Fal ra ’ 
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Agents wanted ore here. Business strict! 4, 
Particulars free. A: , J. Wore & Co.. 
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Pass This By If you are a fool or a + @ lunatic; 
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Turbing Water Wheel 


Has sgeentiy been improved and sub 
ted to th orow este by James 


erson, Holye es ~~ 5 _ ng 
higher average resu’ oD Tur- 
bine Wheel ever kno A full Te- 


MPLE, Dayton, Ohio. 
WIRE ROPE. 
JOHN A. ROEBLING’SSONS 
MANUFACTURERS, TRENTON, N. J. 

R Inclined Planes,Stan Ship 





bridges, Ferries, Stays, or Guys on rricks é e8, 
ler Ropes, Sash Cords of Copper and Iron, Lightn 
Condueters of Cop) iS) attention given to hois 


- dl other information 
pamphlet on of Power by Wire Ropes. 
large stock constantly on band at pew York Warehouse 
No. 117 Liberty street. 
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flues, Blast furnaces, 
Super-Heated Steam, Oil Stills, &c. 
Address oe . BULELEY, 
Liberty 8t., New York. 
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ice List, send to H. L. BEACH, 90 Fulton 8t.,N. Y. 
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Nh Y, PLASTER WORKS, |*, 


ANUFACTURERS of Calcined and Land Plaster, Marble Dust, Terra Alba, &.,&c. Our 
Dovus_ze Extra Plaster is goewrpaust. Every Rervel warran 


ORKS, 469, “Ta & 473 CHERRY STREET, NEW YORK. 








“MORRIS, TASKER & CO., 


MANUFACTURERS OF 


AMERICAN CHARCOAL IRON 


Boiler Tubes. 


WROUGHT-IRON TUBES 
AND FITTINGS, FOR GAS, STEAM 
WATER, AND OIL. 


ws and Gas Fitters’ 8 lies, Machin for 
Coal Gas Works, &c. &c. a Ripe 


NOU. 15 GOLD 8ST., NEW YORK. 


ROR MMOD MSS pick neLL. 2 Worrenst.NY 
Machinist's Tools, 
Lucie W. ‘POND, MANUFAC 


0} 
Warerooms, 98 Libert: “Street New York. 
AY C. STEBBINS. Agent. 
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For Sheathing, Roofing, Deafening, 
and Circulars. to B. E. HALE & Co., 56 & 58 


BUILDING PAPER! 


Lining, and as a substitute for Plastering. Send for Samples 


See's. ¥., or Rock Rrver Paper Co., Chicago. 
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ANSOM SYPHON CONDENSER perfects 

and maintains vacuum en Steam Engines at cost of 

one per cent its value,and by its use Vacuum Pans are 

ron with fall vacuum without Air Pump. Send to WM. 

ALLEN, 51 Chardon 8t.. pee, for a personal call, or 
he Company, at Buffalo, N. Y., for a cireular. 


SCIENCE RECORD|5 


FOR 
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Bent wy ae of the 
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vassers, For sale ot all the principal Ban 
MUNN & CO., PusiisHers, 
37 Park Row, New Yerk City. 


Tas SCIENTIFIC AMERICAN will be sent one year 
and one copy of SCIENCE RECORD FOR 1973, on 
receipt of $4°50. 


SCIBNCE RECORD FOR - S72, 
adove, Price $2. Library Minding. a oe 





PORTLANI D CEMENT, 


From the best London Manufacturers. Ri part b 
AMES BRAND, 5 Ciiff St., 
A _A Practical al Treatise on Cement furnished for 25 cents 
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Peay ur aa ¢' ais Machintats" Tools et or Deserip. 
‘tion and Price address WW tA MANUFACTUR 
ING CO. New Haven. Conn. 


THE BAND SAW! 
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ISTORY, with Engraving of the OLDEST 


MAcHTNE, sent gratis. Address RICHARDS, LON- 
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1,000 IN USE. 
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- Us 4 and suitable for 
aPnese tt nd for Circular and Sam 
ples. MICA ROOFING Co., 78 Maiden Lane, New York. 





‘PRICE REDUCED. 








MAHOGANY ‘ 


ROSEWOOD, WALNUT, WHITE HOLLY 
SATIN WOOD HUNGARIAN ASH, AND 
ALL KINDS OF WOODS. 
1N LOGS, PLANK, BOARDS, AND VENEERS. 


GEO. W. + EeD & ee ti 
wis St., cor.6th St 
us gat rar by mal pro promptly and faithful! executed. 
stamp for Catalogue and it. 


DOUBLE ACTING 
BUCKET-PLUNGER 


SteamPumps 


ALWAYS RELIABLE. 
VALLEY MACHINE COMPANY, 
Easthampton, Mass. 


Emery WHEEL MACHINERY 
for grinding Tools and Metals, gum- 
ws,cleaning Castings,grind- 
Le ves perfectly 8 4 
—unequaled forthe sterling quality 
os ‘h mete of ove hb rt. AMER: 
the dura! of eve’ pal 
ICAN TW Ist D RILL CO at oe 
Factory, Woonsocket, R. I., store, 98 Tiberty ot. N.Y. 


The Pulsometer or Magic Pump. 


= fhe etappiest, most durable and effective 
eam pump now in use. Adapted to all 
titnations and performs all_the functions 
of a steam pump without its consequent 
wear and care. No machinery apout it. 
Nothing to wear out. Will pump gritty 
or Pmudiy water without wear or injury to 
ite parts. It cannot get out of order. 


C. HENRY HALL & C 
20 Cortlandt Strest, 
New York City. 
























AMERICAN SAW GO, 


No. 1 Ferry St., New York. 


Movable-Toothed Circular Saws, 
PERFORATED CROSS-CUT, 


SOLID SAWS. 


ALSO. 
1VENS & BROOKES P 
Eccen Power 


—P. BLAISDELL & 0, 


MANUFACTURERS OF THE BEST 


Patent Drill Presses, with Quick 
Return Motion, 


In the Market, also other Machinist Tools. 


SEND FoR CuTs 
WORCESTER, MASS. 


Working Models 


And Experimental Mechta Metal, or Wood, made to 
order by. ¥. WERNER. @ Center st. N.Y. 


HOUSTON’S PATENT 
TURBINE WATER WHEEL 


Simplest, Strongest, Cheapest, Best. 

In the test at Holyoke, in 
1872, the Houston gave the 
highest percents e ever 
shown in a reliable teat and 
as the highest areress Tf re. 

sults ever 
tical use it Soeeigwnere 
emonstrating me . Someeeee 
ity over all oth Emer- 
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|< Wheels and Emery Grinding Machinery. 
® T TANITE CO., Stroudsburg, Pa. 
— 
NOT S74 ee ' Wo, 
TERMS. , 
One copy; one year $8.00 
One copy, six months 150 
One copy, four months 1.00 
One copy of Scientific American for one year, and 
one copy of engraving, “Men of Progress” - 10.00 
One copy of Scientific Ameriean for one year, and 
one copy of “Science Record,” for 1878 _— - - 450 


Remit by postal order, draft or express. 

The postage on the Scientific American is five cents per 
quarter, payable at the office where received. Canada 
subscribers must remit, with subscription, 25 cents extra 
to pay postage. 

Address all letters and make all Post Office orders of 
drafts payable to 


MUNN & CO., 


37 PABK BOW NEW YORF- 
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